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AMERICAN     NATURALIST. 

Vol.  VI.-JAinJARY,  1872. -No.  1. 
CONCERNING   DEEP-SEA  DREDGINGS. 

BY   PROF.    L.    AOASSIZ.* 


My  Dear  Friend: — On  the  point  of  starting  for  the  Deep-Sea 
Dredging  expedition,  for  which  you  have  so  fully  provided,  and 
which  I  tnist  may  prove  to.  be  one  of  the  best  rewards  for  your 
devotion  to  the  interests  of  the  Coast  Survev,  I  am  desirous  to 
leave  in  your  hands  a  document  which  may  be  very  compromis- 
ing for  me,  but  which  I  nevertheless  am  determined  to  write  in 
the  hope  of  showing  within  what  limits  natural  history  has  ad- 
vanced toward  that  i)oint  of  maturit}-  when  science  may  antici- 
pate the  discovery  of  facts. 

If  there  is,  as  I  believe  to  be  the  case,  a  plan  according  to 
which  the  affinities  among  animals  and  the  order  of  tlieir  succes- 
sion in  time  were  determined  from  the  beginning,  and  if  that 
plan  is  redected  in  tlie  mode  of  growth,  and  in  the  geographical 
distribution  of  all  living  beings ;  or,  in  other  words,  if  this  world 
of  ours  is  the  work  of  intelligence,  and  not  merely  tlie  product  of 
force  and  matter,  the  human  mind,  as  a  part  of  tlic  whole,  should 
so  chime  with  it,  that,  from  what  is  known,  it  mav  reach  the  un- 
known ;  and  if  this  be  so  the  amount  of  information  thus  far  gath- 
ered should,  within  the  limits  of  errors  which  the  imperfection  of 
our  knowledge  renders  unavoidable,  be  sufficient  to  foretell  what 


♦  Comnmnicnted  by  Prof.  Poirco  lYom  advance  sheets  of  Bulletin  of  the  Museam  of 
romparatire  Zoology.  No.  3.  A  Letter  concerning  Deep-Sea  Dredgings,  addressed  to 
Professor  Benjamin  Pelrfc,  Superintendent  United  States  Coast  Survey,  by  Louis 
Agussiz.    Cambridge,  Mass.,  December  2, 187L 
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we  are  likely  to  find  in  the  deepest  abysses  of  the  sea,  from  which 
thus  far  nothing  has  been  secured. 

I  will  not  undertake  to  lay  down  the  line  of  argument  upon 
which  I  base  my  statement,  beyond  what  is  suggested  in  the  few 
words  preceding,  namely,  that  there  is  a  correlation  between  tlie 
gradation  of  animals  in  the  complication  of  their  structure,  their 
order  of  succession  in  geological  timed,  their  mode  of  develop- 
ment from  the  egg,  and  their  geographical  distribution  upon  the 
surface  of  the  globe.  If  that  be  so,  and  if  the  animal  world  de- 
signed from  the  beginning  has  been  the  motive  for  the  ph3*sical 
changes  which  our  globe  has  undergone,  and  if,  as  I  also  believe 
to  be  the  case,  these  changes  have  not  been  the  cause  of  the  di- 
versity now  observed  among  organized  beings,  then  we  may  ex- 
pect from  the  greater  depth  of  the  ocean  representatives  resembling 
those  types  of  animals  which  were  prominent  in  earlier  geologi- 
cal periods,  or  bear  a  closer  resemblance  to  younger  stages  of  the 
higher  members  of  the  same  types,  or  to  the  lower  forms  which 
take  their  place  nowadays.  And  to  leave  no  doubt  that  I  have  a 
distinct  perception  of  what  I  may  anticipate,  I  make  the  following 
specific  statement. 

It  lies  in  the  very  nature  of  these  animals  that,  among  verte- 
brates, neither  Mammalia  nor  Birds  can  exist  in  deep  waters,  and 
if  any  Reptiles  exist  there,  it  could  only  be  such  as  are  related  to 
the  extinct  types  of  the  Jurassic  periods,  the  Ichthyosauri,  Plesi- 
osauri,  and  Pterodactyles,  but  even  of  these  there  is  very  little 
probability  that  any  of  their  representatives  are  still  alive.  Among 
the  fishes,  however,  I  expect  to  discover  some  marine  representa- 
tives  of  the  order  of  Ganoids  of  both  the  principal  types  known 
from  the  secondary  zoological  period,  such  as  Lepidoids,  Sauroids, 
Pycnodonts,  Coelacanthes,  Amioids,  and  Glyptolepis-like  species 
may  even  be  looked  for.  Among  Selachians  some  new  represen- 
tatives of  Cestraciontes  or  Hybodontes  may  be  forthcoming,  con- 
necting the  latter  more  closely  to  Odoutaspis.  I  also  look  forward 
to  finding  species  allied  to  Corax,  or  connecting  this  genus  with 
Notidanus,  perhaps  also  Jurassic-like  forms.  Among  Chimse- 
roids  we  may  expect  some  new  genera  more  closely  related  to  the 
extinct  types  of  that  family  than  those  now  living.  Among  or- 
dinary fishes  I  take  it  for  granted  that  Beryx  genera  may  be 
added  to  our  list,  approaching  perhaps  Acanu^  or  rather  Spheuo- 
cephalus ;  also  t3rpes  allied  to  Istieus,  to  Anenchelum,  and  to  Os- 
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meroides,  Elops,  and  Argentina.  Dercetis  and  Blochius  may  also 
come  up.  Species  of  all  classes  of  the  animal  kingdom  which 
have  been  very  rarely  met  with  by  fishermen  and  naturalists  are 
likely  to  be  found  in  the  deepest  waters,  in  which  neither  hooks 
nor  nets  are  generally  lowered.  Nothing  is  known  concerning  the 
greatest  depth  at  which  fishes  may  live.  Upon  this  point  I  hope 
to  obtain  positive  data. 

The  Mollusks  will,  no  doubt,  afibrd  a  rich  harvest  of  novelties, 
among  which  some  may  be  of  the  deepest  zoological  interest.  It 
stands  to  reason  that  a  variety  of  Nautiloid  Cephalopods  may  be 
discovered  when  Nautilus  proper  and  Spirula  are  so  rarely  found 
alive,  and  among  new  forms  there  may  be  those  combining  char- 
acters of  Argonauts  with  features  of  Nautilus ;  some  may  even  be 
coiled  up  like  Turrilites.  Belemnitic  Squids  would  appear  natu- 
ral. Among  Gasteropods  we  may  look  for  high  spired  Natica- 
like  types,  for  representatives  of  Acteonella,  Avellana,  and  the 
like ;  for  small  Volutoids  of  the  Tertiary  and  Cretaceous  types,  for 
Rostellarias,  even  for  Nerineas,  and  more  particularly  for  forms 
intermediate  between  Firulea  and  Cyprea.  Among  Acephala  I 
would  expect  a  variety  of  Myacea  approaching  those  described  in 
my  monographs  of  that  family  from  the  Jurassic  and  Cretaceous 
formations,  such  as  Ceromya,  Corimya,  Circomya,  Goniomya, 
Myopsis,  etc.,  with  Panorpa  and  Pholadomya,  and  others  recall- 
ing perhaps  also  Cardinia,  Gresslya,  or  Cardiacea  more  closely 
related  to  Conocardium  than  the  living  species,  perhaps  leading  to 
Opis,  or  Trigoniae  of  extinct  types  akin  to  Myophoria,  with  Pa- 
chymya,  Diceras,  Grammisia,  Inoceramus,  Pterinea,  Monotis  and 
Posidonia.  Rudistes  should  take  the  place  of  oysters  and  the 
harvest  of  Brachiopods  should  be  large. 

Among  Crustacea  it  is  natural  to  suppose  that  genera  may  be 
discovered  reminding  us  of  Eryon  or  of  Pemphyx,  Gampsonyx,  or 
some  Amphipods,  and  Isopods  aping  still  more  closely  the  Trilo- 
bites  than  Serolis,  or  Liranloids  approaching  that  extinct  family. 
The  classification,  embryology,  and  order  of  succession  of  Echi- 
noderms  is  now  so  w^ell  known,  that  it  is  perhaps  still  more  easy 
to  anticipate  the  character  of  discoveries  in  this  branch  of  the  an- 
imal kingdom  than  in  any  other.  I  expect  confidently,  to  find 
Spatangoids  approaching  Holaster,  Toxaster,  Ananchytes,  Hemip- 
nenstes  or  Metaporhinus,  and  others  akin  to  Dysaster;  Echino- 
lamps  approaching  Pygurus,  Nucleolites  tending  to  Clypeus,  Gal- 
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'erit6§  like  Pyrina  or  Globntor,  etc.,  etc..  and  again  Cklarid 
akin  to  C  glandiferu  anil  davigera  with  Glyptieus-Uke  species, 
KDd  Codiopsis,  Cwlopleiiriis,  Cjiiliosoina,  and  Salenia. 

Among  StarOshes  the  types  of  Goniaater  and  Luidia  are  likely 
to  prevail  witli  simple  raycti  Euryaloid  genera,  and  among  Cri- 
DOida  a  variety  of  genera  reminding  us  of  Pentremites.  Marsu- 
pites,  Pentacrimis,  Apiotrimin,  and  Engpniacrinns, 

The  question  of  the  alHnities  of  Millepora  will  probably  receive 
additional  evidence,  and  genera  connecting  more  cloaely  the  Rn- 
goen  and  Tabiilata  with  one  another,  and  with  the  Acalcpha  may 
be  expected  in  the  shapes  of  branching  llelioporea  and  the  like. 

With  the  monograph  of  Pourtales  iipon  the  deop-sea  corals  l>e- 
fore  mo,  it  would  be  sheer  pretence  to  say  anything  concerning  the 
prosiwct  of  discovering  new  representatives  of  this  or  tlial  type. 
His  tables  point  them  out  already. 

But,  theie  is  a  snbject  of  great  interest  likely  to  be  elucidated 
by  our  investigation, —  the  contrast  of  the  deep-sen  fannie  of  the 
northern  with  those  of  the  southern  hemisphere.  Judging  from 
what  Anstralia  has  already  brought  us.  we  may  expect  to  find 
that  the  animal  world  of  the  southern  hemisphere  has  a  more  an- 
tique character,  in  the  same  way  lut  North  America  may  be  con- 
trasted witli  Europe,  on  the  ground  of  the  occurrence  in  the  United 
States  of  animals  and  plants  now  living  here,  the  types  of  which 
are  only  found  fossil  in  Europe. 

A  few  more  wortls,  upon  another  subject.  During  the  first 
three  decades  of  this  century,  the  scientific  world  believed  that 
the  erratic  boulders,  which  fonn  so  prominent  a  feature  of  the 
surface  geologj'  of  Eurojw,  had  been  transported  by  currents 
arising  from  the  nipture  of  the  barriers  of  great  lakes  among  the 
Alps  or  started  fjom  the  north  by  earthquake  waves. 

Shepherds  first  started  the  idea  that  within  the  valleys  of  Swit- 
zerland these  huge  boulders  had  been  carried  forward  by  glaciers, 
and  Swiss  geologists,  Venetz  and  Charpenticr  foremost  among 
them,  very  soon  proved  tliat  tliis  hud  been  the  case.  This  view, 
however,  remained  confined  to  the  vicinity  of  the  Alps  iu  its  ap- 
plication, until  I  suggested  that  the  phenomenon  might  have  a  cos- 
mic im|iortancp,  which  was  proved  when  I  diwjovered,  in  l'^40. 
unmistakable  traces  of  glaciers  in  Scotland,  England,  and  Ire- 
liuid,  in  regions  which  could  have  had  no  connection  whatever 
with  the  elevnlion  of  the  Alps.     Since  that  time  the  ghti-in}  jn-rii'ii 
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has  been  considered  by  geologists  as  a  fixed  fact,  whatever  may 
have  been  the  discrepancies  among  them  as  to  the  extent  of  these 
continental  masses  of  ice,  their  origin,  and  their  mode  of  action. 

There  is,  however,  one  kind  of  evidence  wanting  to  remove 
every  possible  doubt  that  the  greatest  extension  of  glaciers  in  for- 
mer ages  was  connected  with  cosmic  changes  in  the  physical  con- 
dition of  our  globe.  All  the  phenomena  related  to  the  glacial 
period  must  be  found  in  the  southern  hemisphere  with  the  same 
characteristic  features  as  in  the  north,  with  this  essential*  differ- 
ence, that  everything  must  be  reversed ;  that  is,  the  trend  of  the 
glacial  abrasion  must  be  from  the  south  northward  ;  the  lee  side 
of  abraded  rocks  must  be  on  the  north  side  of  hills  and  mountain 
ranges,  ami  the  boulders  must  have  been  derived  from  rocky  ex- 
posures lying  to  the  south  of  their  present  position.  Whether 
this  is  so  or  not,  has  not  yet  been  ascertained  by  direct  observa- 
tion. I  expect  to  find  it  so  throughout  the  temperate  and  cold 
zones  of  the  southern  hemisphere,  with  the  sole  exception  of  the 
present  glaciers  of  Terra  del  Fuego  and  Patagonia,  which  maj' 
have  transported  boulders  in  every  direction.  Even  in  Europe, 
geologists  have  not  yet  suflaciently  discriminated  between  local 
glaciers  and  the  phenomena  connected  with  their  different  degrees 
of  successive  retreat  on  one  hand,  and  the  facts  indicating  the  ac- 
tion of  an  expansive  and  continuous  sheet  of  ice  moving  over  the 
whole  continent  from  north  to  south.  Unquestionably,  the  abra- 
sion of  the  summits  of  the  mountains  of  Great  Britain,  espe- 
cially noticeable  upon  Schiehallion,  is  owing  to  the  action  of  the 
great  European  ice-sheet  during  the  maximum  extension  of  the 
glacial  phenomena  in  Europe,  and  has  nothing  to  do  with  the  lo- 
cal glaciers  of  the  British  Isles. 

Among  the  facts  already  known  from  the  southern  hemisphere 
are  the  so-called  rivers  of  stone  of  the  Falkland  Islands,  which 
attracted  the  attention  of  Darwin  during  his  cruise  with  Captain 
Fitzroy,  and  which  have  remained  an  enigma  to  this  day.  I  be- 
lieve it  will  not  be  difficult  to  explain  their  origin  in  the  light  of 
the  glacial  theory,  and  I  fane}-  now  they  may  turn  out  to  be  noth- 
ing but  ground  moraines,  similar  to  the  "  Horsebacks  "  of  Maine. 

You  may  ask  what  the  question  of  drift  has  to  do  with  deep- 
sea  dredging?  The  connection  is  closer  than  may  at  first  appear. 
If  drift  is  not  of  glacial  origin,  but  the  product  of  marine  cur- 
rents, its  formation  at  once  becomes  a  matter  for  the  Coast  Survey 
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to  investigate,  and  I  believe,  it  will  be  found  in  the  end,  that,  so 
far  from  being  aceumulated  by  the  sea,  the  drift  of  the  lowlands 
of  Patagonia  has  been  worn  away  to  its  present  extent  by  the 
continued  encroachment  of  the  ocean  in  the  same  manner  as  the 
northern  shores  of  South  America  and  of  Brazil  have  been. 


THE  BLIND  FISHES   OF  THE  MAMMOTH 
CAVE   AND  THEIR  ALLIES.* 

BY    F.    W.    PUTNAM. 

The  blind  fish  of  the  Mammoth  Cave  has  from  its  discovery 
been  regarded  with  curiosity  by  all  who  have  heard  of  its  exis- 
tence, while  anatomists  and  physiologists  have  considered  it  as  one 
of  those  singular  animals  whose  special  anatomy  must  be  studied 
in  order  to  understand  correctly  facts  that  have  been  demonstrated 
from  other  sources  ;  and,  in  these  days  of  the  Darwinian  and  devel- 
opment theories,  the  little  blind  fish  is  called  forth  to  give  its  tes- 
timony, pro  or  con. 

Before  touching  upon  this  point,  however,  we  must  call  attention 
to  the  structure  of  the  fish  and  its  allies,  and  to  others  that  are 
either  partially  or  totally* blind. 

In  the  lancelet  (Branch! ostoma)  and  the  hag  (Myxine)  the  eye 
is  described  ^'as  simple  in  form  as  that  of  a  leach,  consisting  sim- 
ply of  a  skin  follicle f  coated  by  a  dark  pigment,  which  receives  the 
end  of  a  nerve  from  the  brain."  Such  an  eye  speck  as  this  struc- 
ture gives  would  only  ajiswer  for  the  simple  perception  of  light.  In 
the  young  J  of  the  lampreys  (Petromyzon)  the  eye  is  very  small  and 

*  It  was  intended  to  put  this  article  in  tlie  last  number  of  tlio  Naturalist  in  con- 
nection with  the  article  on  the  cave  and  its  insect  and  crustacean  life,  tint  the  delay  in 
preparing  the  plates  made  it  necessary  to  postpone  it.  We  are  therefore  obliged  to 
refer  the  reader  to  the  December  number  for  further  information  of  the  fauna  of  the 
cave  and  a  short  account  of  the  cave  itself.  —  Eds. 

t  See  further  on  where  Prof.  Wyraan  questions  this  structure. 

X  These  young  lampreys  have  been  described  under  the  generic  name  of  Ammocoetes, 
and  it  was  not  until  185G,  when  Prof.  Miiller  discovered  the  fact  of  a  metamorphosis  in 
the  lampreys,  that  their  true  position  was  ascertained.  Prof.  Miiller  has  traced  the 
history  of  the  common  European  species  and  shown  that  it  is  three  or  four  years  in 
attaining  its  perfect  form.  With  this  fact  before  us  and  with  the  early  stages  of  the 
Myxinoidi)  still  unknown,  have  we  not  some  reason  for  suspecting  that  the  Lancelet  may 
yet  prove  to  be  a  larval  form  of  the  Myxinoids,  notwithstanding  that  it  is  said  to  lay  - 
eggs  ?  Why  should  we  not  suspect  the  existence  in  the  very  lowest  vertebrates  of  some- 
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placed  in  a  fold  of  the  skin  of  the  head,  and  probably  of  little  use, 
as  these  young  remain  buried  in  the  sand ;  but  as  they  attain  ma- 
turity, and,  with  it,  the  parasitic  habits  of  the  adult,  their  eyes  are 
developed  to  a  fair  size,  thus  reversing  the  general  rule  in  the  class. 

In  most  other  fishes  the  eyes  are  developed  to  a  full  and  even 
remarkable  extent  as  to  size  and  perfection  of  sight  in  water. 
In  Anableps,  or  the  so  called  four  eyed  fish  of  the  fresh  waters  of 
Central  and  South  America,  which  belongs  to  a  closely  allied  fam- 
ily with  our  blind  fish,  the  Cyprinodontidce^  the  eyes  are  not  only 
fully  developed,  but  are  divided  into  an  upper  and  lower  portion 
in  such  a  way,  b}'  an  opaque  horizontal  line,  as  to  give  the  effect 
of  two  pupils,  by  which  the  fish  probably  sees  as  well  when  follow- 
ing its  prey  on  the  surface  with  its  eyes  out  of  water,  as  when 
under  water.  But  it  is  in  the  interesting  family  of  cat  fishes  {Silu- 
ridce)  that  we  find  the  most  singular  arrangement  of  eyes  in  per- 
fect adaptation  to  the  diversified  modes  of  life  of  the  numerous 
species.  In  this  family  the  eyes  assume  nearly  every  possible  mod- 
ification from  partial  and  even  total  blindness  to  perfectly  develop- 
ed eyes,  and  these  organs  are  placed  in  almost  every  conceivable 
position  in  a  fish's  head  ;  from  the  ordinary  large  eyes  on  the  side, 
to  small  ones  on  top  of  the  head,  enabling  the  fish  to  see  only  what 
is  above ;  to  the  oval  eyes  on  the  side,  in  some  just  back  of  the 
mouth,  situated  in  such  a  way  that  the  fish  can  only  see  what  is  in 
close  proximity  to  its  jaws  or  even  below  them.  Many  genera  of 
this  family  found  in  South  America,*  Africa f  and  Asia, J  have  the 
eyes  so  small  and  buried  under  the  skin  or  protected  by  folds  or 
cartilage,  as  evidently  to  be  of  no  more  use  than  simply  to  distin- 
guish light  from  darkness. 

Among  the  most  interesting  forms  of  this  family,  in  this  respect, 
is  the  genus  described  by  Prof.  Cope  under  the  name  of  Gronias 
liigrilabris.      This  fish  is  very  closely  allied  to  our  common  bull 


thin;;  akin  to  alternate  gcnerntionu.  or  of  larvae  capable  of  reproductiou  ?  Without 
having  any  fiwi^  to  support  such  an  asisumption,  except  that, on  general  principles,  the 
young  of  Myxine  would  i)rol)ably  be  very  much  like  Branchiostoma,  and  that  its  yoirng 
i»  not  known,  while  Branchiostoma  has  only  been  found  in  waters  where  some  species 
of  Myxinoid  exists.  I  think  that  before  the  pohitiou  of  the  laucelet  is  firmly  ctstablished 
we  must  know  the  embryology  of  the  Myxinoids;  for  should  the  lancelet  prove  not  to 
be  the  young  of  the  Myxinoids,  it  must  necessarily  fonn  a  distinct  class  of  animals, 
perhaps  as  near  to  the  mollusks  as  to  the  vertebrates. 

*  IHmelodu*  cyclopiuni  of  Humboldt.  Htlogenea,  Agoniosus  and  other  genera. 

t  Eutropiut  congensis. 

X  AUUit  ShUbichthySf  Bagrpidea  and  other  genera. 
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pout  ur  luwiKfl  |xjiit,  nnil  »r  nhinit  (W  namr  aizff  (U-n  inrhcs  in 
Irnglli).  It  irna  Uki-ii  in  tin-  (.''>npst<i);»  river  in  LnnniiiUr  Co., 
IStiid.,  Hticrw  it  im  *>  (K-cuiuiiallr  rniiKlit  liy  flMbcniioii  uui]  in  siii^ 
|io«^l  itt  iaaufi  from  a  Hulit«rniiieuii  Mttvam  iial'I  t>i  tritvptw  tlie 
Umcittotir  In  tlutt  [wrt  i>r  Laticaitl(!r  Co.,  luiil  tliwlinrip!  inlu  llw.' 
Coiieiito(tii."  We  qtinbi  the  ruUowiog  trma  Prof.  Coiw'a  ranuirk* 
on  thv  OhIi  :  *  — 

"Two  ■poclnima  of  Ibln  tiib  prcncnl  an  Id  tort-it  Inn  conillllon  at 
llie  riKlimi'Mlul  pj-m.     On  the  left  *l<lt'  of  bulli  a  Hiuall  iH-rfurnllon  ■ 
pxiat-  In  llio  i-orium.  trIiU-li  in  [-lum-il  l>v  tin-  <-|ii-li-ruilia.  ri'|in-wnling  I 
n  niilimfntul  u>r»fa  ;  un  tlic  otbvr  llx-  itirium  i»  tijmi>U-ri-. 
tliii  (■yvl'ull  fxUtii  lu  n  vi-n,'  niuiill  nkrliliigiiiniiH  Hi'tiiTc  kiIIi  tliliA  J 
WillU.  (iincH'iiliil  \i\   lliit  niiiiH<lr<>   nixl  flliroim   IUmii-   iittarlicil,  iia^T 
fillixl  liy  ii  niinnli'  iincli'iio  ur  |il^mi>nt.     On  Dk-  •itbi-r  tli<-  oiihcri'  ^  | 
lnr)(rr  iin<l   thinner  nnllol.  tin-  llniin<-<'t   |»>rlimi  wllir-rn)!  to  tha 
i-orncnl  »\iul  nlKivt'  ni<-nt)un(nl  i   iIhtc  !■  a  lining  of  [liKMieiil.      U 
In  •can.'i'ly  i'i>IIb|iap<1  in  uni',  in   Ihi'  uIIkt  m)  i-lniwly  m  In  givv  m 
IripiHlol  <u-i'tion.     IliTO  WI1  imvc  an  iiili-ri-«l)iig  traiiiilioDal  muill- 
liiju  in  tini-  ami  tbn  Mint)'  animal,  nilli  n-)!unl  loo  iH-fitHurily  which   i 
hm*  ut  tbp  Minn-  tliDi-  jihvitliildKical   ami   kVHtciuntlu   ■l|tiilll<-i 
noil  U  tme  of  Ihf  i-umpnrollvplv  trw  i-awi  ulit-rt'  rhe  iihToittloiticM . 
i^•|lr<)I1^llItvtH■lM  of  a  )fi-ni-rk-  inmllfliutltm  mu  Ih<  ikMnintsiralnl.    Ill 
totbrrrfliro  Dot  >>til>>-t't  U>  i\u-  rtltllmlty  iiixlrr  -nhMi  llio  lulvf^ittMl 
of  iMlatal  iirlrc'tioii  Inlior,  «lifii  (><'<'i-»ilnt*-<l  to  «x|>li>in  n  'tnittunj 
M  btrlna  a  M<-]>  in  tin-  ailvnnoi'  t'uvnnl*,  or  in  lli<-  r<-ct'i«ion  nvm,| 
any  MiiJ-ii'jirn   moilint-'ation  iipriirnl  to  tht-  pxi*lcnri'  of  (hi-  k|>r<-loa. 
In  tbr  ])ii.>«Mit  f-n.<o  fll>«Frvallun  on  the  «pccio«  in  a  slalp  of  nature 
may  niruivli  Intrr^atln);  rrHulta.      In  no  •pfclnicu  luu  n  me*  (if 
an.vttilnjc  n^troM-ntlnc  tlic  U-n<  boi-u  fimml." 

Wlwn  w<i  n-wumbrr  that  tho  l«i»  of  Iht*  ru-  In  Ani1ilyii|Mla  liaa 
bft-n  fiMin'),  Pirn  lh<>U](li  ttiv  i-y«  i*  Ivu  (1cvi-1ci|m>>I  In  all  itn  parts 
dun  )h  (imniM,  it  i*  |>n*hnM4<  lltnt  n  t-an-nil  mlrnMcoplt-al  t^anl- 
uatloii  Kituld  abow  ll*  Kvlitlt-niv  In  Ihlti  KM>nit  alito. 

It  la  InlvtTollus  III  noti-  llial  tliU  fl«k  1*  l>tark  nbuvf  (hitbliT  an 
Ibe  BitiM  and  wbilr  tirlow).  iH>l«tithalnn<liny  It*  •Hi^wnl  iiibliT- 
ranoiui  habits,  ami  that  all  (Im-  otbcr  mrnibrra  of  tho  family  haviu|E 
rudimpntary  or  rovonnl  ryra  an>  al»o  dark  ruloroH,  wbik  the  bllml 
lUlira  of  ibe  Maminolh  ('■re  nn<l  of  (h«'  i.-aTi-a  in  Vuim  art  iMMriy 
Tltlii  want  of  color  in  (bo  Utlrr  lliib«^  ha«  )>r<-n  r<>n<)<l> 
I  a*  <hii>  to  llw'lr  •tibtcrrancnn  llfi'.  If  llii*  Ih'  tlic  cauM',  why 
taM  Ibe  liliml  rat  lUlii-«  n-tnln  (bt>  ndnra  rfaarai-trrbitlr  itt  llh' 
nbara  uf  lhi>  family  lining  in  ofNii  »nlrr«? 
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The  fishes  which  in  a  general  way,  so  far  as  blindness,  tactile 
sense  and  mode  of  life  are  concerned,  come  the  nearest  to  the  blind 
fishes  of  the  Mammoth  Cave,  are  those  described  by  Prof.  Poey* 
under  the  names  of  Lncifuga  subterranetis  and  L.  dentaius,^ 
These  fishes  having  the  broad,  flattened,  fleshy  head,  with  minute 
cilia,  without  external  eyes,  and  inhabiting  caves  so  similar  in 
structure  to  the  Mammoth  Cave,  make  a  comparison  of  them  with 
the  fishes  of  the  Mammoth  Cave  most  interesting.  This  is  greatly 
enhanced  by  the  fact  that  the  Cuban  fishes  belong  to  a  family  of 
essentially  marine  habit,  quite  far  removed  from  Amblyopsis. 
The  fresh  water  ling  (Lota),  belonging  to  the  same  great  group 
of  fishes  (though  to  a  distinct  family  or  subfamily)  containing  the 
cod  on  the  one  hand  and  the  Cuban  blind  fish  on  the  other,  is 
probably  the  nearest  fresh  water  relative  of  the  Cuban  fish,  but 
the  nearest  representative  yet  known  is  the  marine  genus  Brotula, 
one  species  of  which  is  found  in  the  Caribbean  Sea. 

In  the  Cuban  blind  fish  we  find  ciliary  appendages  on  the 
head  and  body  quite  distinctly  developed,  evidently  of  the  same 
character  as  those  of  Amblyopsis  and  answering  the  purpose  of 
tactile  organs.  These  cilia  are  in  the  form  of  small,  but  plainly 
visible,  protuberances  (reminding  one  of  the  single  flesh}^  protu- 
berance over  the  opercular  opening  just  back  of  the  head  in  Ambl^^- 
opsis).  There  are  eight  of  these  on  top  of  the  head  of  a  speci- 
men I  hastily  examined,  received  from  Prof.  Poey  by  the  Museum 
of  Comparative  Zoology,  and  quite  a  number  arranged  in  three 
rows  on  each  side  of  the  body,  showing  that  tactile  sense  is  well 
developed  in  this  fish ;  though  it  is  rather  singular  that  the  barbels 
on  the  jaws,  so  usually  developed  as  organs  of  touch  in  the  cod 
family  and  its  allies,  are  entirely  wanting  in  this  fish. 

The  brain  of  Lucifuga  suhterranens^  as  represented  by  the  figures 
of  Poey,  differs  very  much  from  that  of  L,  dentatus  and  of  Ambly- 
opsis. In  all,  the  optic  lobes  are  as  largely  developed  as  in  allied 
fishes  provided  with  well  developed  eyes.  In  Lucifuga  subterra' 
neus  the  cerebral  lobes  are  separated  by  quite  a  space  from  the 

♦Memorias  Sobro  la  HiHtoria  Natural  dc  la  Isla  de  Cuba,  por  Felipe  Poey.  Tomo  2, 
pp.  95-lU.    Pis.  9,  10,  11.    Hnbana.  1850-8. 

fThis  Hpe?ie9  was  afterwards  referred  to  the  ^enus  Styrricola  Gill,  on  account  of  the 
presence  of  palatine  teeth  which  are  wanting  in  the  other  species.  There  are  also  sev- 
eral other  good  characters,  to  judge  ftom  the  figures  of  the  head,  skull  and  brain  given 
by  Poey,  that  would  warrant  the  reference  of  the  flsh  to  a  distinct  genus  from  L.  suiter 
raneus. 
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round  optic  lobes,  which  are  represented  as  a  little  larger  than 
the  cerebral  lobes,  and  also  of  greater  diameter  than  the  cerebel- 
lum ;  this  latter  being  more  developed  laterally  than  in  either  L. 
dentcUus  or  in  Amblyopsis.  The  three  divisions  of  the  brain 
are  represented,  from  a  top  view,  as  nearly  complete  circles 
(without  division  into  right  and  left  lobes),  of  which  that  repre- 
senting the  optic  lobes  is  slightly  the  largest.  In  L,  dentatus  the 
procencephalon  and  the  optic  lobes  are  represented  as  divided  into 
right  and  left  lobes,  as  in  Amblyopsis,  and  the  cerebellum  does 
not  extend  laterally  over  the  medulla  oblongata  as  in  L.  subterra- 
neiis,  but,  as  in  Amblyopsis  (PI.  1,  fig.  Id),  is  not  so  broad  as  the 
medulla,  and,  projecting  forwards,  covers  a  much  larger  portion  of 
the  optic  lobes  than  is  the  case  in  L,  subterraneus. 

The  Cuban  blind  fish  has  the  body,  cheeks  and  opercular  bones 
covered  with  scales.    As  in  Amblyopsis  the  eyes  exist,  but  are  so 

Fig.  1. 


Blind  Fish  (Stygieola  dentatus)  ft'om  Caves  In  Cuba. 

imbedded  in  the  flesh  of  the  head  as  to  be  of  no  use.  The  out- 
line cut  here  given  (Fig.  1),  copied  from  Poey,  is  very  character- 
istic of  the  form  of  the  fish,  but  does  not  exhibit  the  fleshy  cilia 
or  details  of  scaling. 

The  first  notice  that  I  can  find  of  the  Mammoth  Cave  blind  fish 
is  that  contained  in  the  "  Proceedings  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,"  Vol.  1,  page  175,  where  is  recorded  the 
presentation  of  a  specimen  to  the  Academy  by  W.  T.  Craige,  M. 
D.,  at  the  Meeting  held  on  May  24, 1842,  in  the  following  words  : — 

"A  white,  eyeless  crayfish  (Astacus  Bartonif)  and  a  small  white 
fish,  also  eyeless  (presumed  to  belong  to  a  subgenus  of  Silurus), 
both  taken  from  a  small  stream  called  the  'River  Styx'  in  the 
Mammoth  Cave,  Kentucky,  about  two  and  one-half  miles  from  the 
entrance.*' 

Dr.  DeKay  in  his  "Natural  History  of  New  York,  Fishes,"  page 
187,  published  in  1842,  describes  the  fish,  from  a  poor  specimen  in 
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the  Cabinet  of  the  Lyceum  of  Natural  History  of  New  York, 
under  the  name  of  Amblyopsia  *  spelceus.if  DeKay's  description  is 
on  the  whole  so  characteristic  of  the  fish  as  to  leave  no  doubt  as 
to  the  species  he  had  before  him,  though  the  statement  that  it  has 
eight  rays  supporting  the  branchiostegal  membrane  (instead  of 
six),  and  that  the  eyes  are  "large"  but  under  the  skin,  must  have 
been  due  to  the  bad  condition  of  his  specimen  and  to  his  taking 
the  fatty  layer  covering  the  minute  eyes  for  the  eyes  themselves, 
as  pointed  out  by  Prof.  Wyman.  Dr.  DeKuy  places  the  genus  with 
the  Siluridae  (cat  fishes)  but  at  the  same  time  questions  its  con- 
nection with  the  family  and  says  that  it  will  probably  form  the 
type  of  a  new  family.  In  1843  Prof.  Jeff'ries  Wyman  J  gave  an 
account  of  the  dissection  of  a  specimen  in  which  he  could  not  find 
a  trace  of  the  eye  or  of  the  optic  nerve,  probably  owing  to  the 
condition  of  the  specimen,  as  he  afterwards  §  found  the  eye  spots, 
and  made  out  the  structure  of  the  eye.  When  describing  the 
brain.  Prof.  Wyman  calls  attention  to  the  fact  of  the  optic  lobes 
being  as  well  developed  as  in  allied  fishes  with  well  developed  eyes, 
and  asks  if  this  fact  does  not  indicate  that  the  optic  lobes  are  the 
seat  of  other  functions  as  well  as  that  of  sight.  He  also  calls 
attention  to  the  papillae  on  the  head  as  tactile  organs  furnished 
with  nerves  from  the  fifth  pair. 

Dr.  Theo.  Tellkampf  ||  was  the  first  to  point  out  the  existence  of 
the  rudimentary  eyes  from  dissections  made  by  himself  and  Prof. 
J.  Miiller,  and  to  state  that  they  can  be  detected  in  some  specimens 
as  black  spots  under  the  skin  by  means  of  a  powerful  lens.  Prof. 
Wyman  afterwards  detected  the  eye  through  the  skin  in  several 
specimens.  Dr.  Tellkampf  also  was  the  first  to  call  attention  to 
the  "  folds  on  the  head,  as  undoubtedly  serving  as  organs  of  touch, 
as  numerous  fine  nerves  lead  from  the  trigeminal  nerve  to  them 
and  to  the  skin  of  the  head  generally.'* 

It  is  also  to  Dr.  Tellkampf  that  we  are  indebted  for  the  first 
figure  of  the  fish,f  and  for  figures  illustrating  the  brain,  and  inter- 
nal organs.     The  descriptions  of  the  anatomy  of  the  fish  by  Drs. 

•  Obtuse  vision,    f  Of  a  cave. 

J  Silliman's  Journal,  Vol.  45,  p.  9L 

§  Proceedings  Boston  Soc.  Xat.  Hist..  Vol.  4.  p.  31)5.    1853. 

II  MUller's  Arcliiv.  ftir  Anat.,  1844.  p.  392.  Reprinted  in  the  New  York  Journal  of  Med- 
icine for  July,  1845.    p.  84,  with  ]»l:itc. 

IT  The  only  other  figures  of  the  species,  that  I  am  aware  of.  are  the  simple  outlines 
given  in  Poey's  Mem.  de  Cuba,  the  woodcut  in  Wood's  Illustrated  Natural  History  and 
the  cut  in  Tenney's  Zoology.    None  of  these  figures  are  very  satisfactory'. 
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Tellkampf  and  Wyman  are  all  that  have  ever  been  written  on  the 
subject  of  any  importance,  with  the  exception  of  the  description 
of  tlie  eye  by  Dr.  Dalton,  whose  paper,  in  the  "New  York  Medical 
Times,"  Vol.  2,  p.  354,  I  have  not  seen.  Prof.  Poey  gives  a  com- 
parison of  portions  of  the  structure  with  that  of  the  Cuban  blind 
fishes. 

Dr.  Tellkampf  proposed  the  name  of  Heteropygii*  for  the  family 
of  which,  at  the  time,  a  single  species  from  the  Mammoth  Cave  was 
the  only  known  representative,  and  makes  a  comparison  of  the  char- 
acters with  those  of  Aphredoderus  Sayanus,  a  fish  found  only  in  the 
fresh  waters  of  the  United  States,  and  belonging  to  the  old  family 
of  Percoids,  but  now  considered  as  representing  a  family  by  itself, 
though  closely  allied  to  the  North  American  breams  (Pomotis),  and 
having  the  anal  opening  under  the  throat  as  in  the  blind  fish. 

Dr.  Storer,t  hot  knowing  of  Dr.  Tellkampf  *s  paper,  proposed 
the  name  of  Hypaceidce^  for  the  blind  fish,  and  placed  it  between 
the  minnow  and  the  pickerel  families,  in  the  order  of  Malacoptery- 
gian,  or  soft  rayed,  fishes.  According  to  the  system  adopted  by 
Dr.  Giinther,  it  stands  as  closely  allied  to  the  minnows,  Cyprino- 
dontidiB  (many  of  which  are  viviparous  and  have  the  single  ovary 
and  general  character  of  the  blind  fish),  and  the  shiners,  Cyprini- 
dcp,  of  the  order  of  Physostomi.  Dr.  Tellkampf,  in  discussing  the 
relations  of  the  family,  points  out  its  man}'  resemblances  to  the 
family  of  Clupesoces,  and  its  diflferences  from  the  Siluroids,  Cy- 
prinodontes  and  Clupcoids,  with  which  it  has  more  or  less  aflfinity, 
real  or  supposed.  Prof.  Cope  in  his  paper  on  the  Classification  of 
Fishes}  places  the  Amblyopsis  in  the  order  of  llaplomi  with  the 
shore  minnows,  pickerel  and  mud  fish,  and  in  an  article  on  the  Wy- 
andotte Cave,§  he  says  that  the  Cyprinodontes  (shore  minnows) 
are  its  nearest  allies.  This  arrangement  by  Prof.  Cope  places 
the  Haplomi  between  the  order  containing  the  herrings  and  that 
containing  the  electric  eel  of  South  America,  all  included  with  the 
garpike,  dog  fish  of  the  fresh  waters  (Amia),  cat  fishes,  suckers 
and  eels  proper,  etc.,  etc.,  in  the  division  of  Physostomi  as  lirnited 
by  him. 

♦From  the  advanced  position  of  the  terminus  of  the  intestine  being  so  different  ft*om 
the  position  which  it  has  In  ordinary  fished. 

t  Synopsis  of  the  Fishes  of  North  America,  published  In  184G. 

X  American  Naturalist,  Vol.  5,  p.  679, 1871. 

§  Indianapolis  Daily  Journal  of  Sepleml)er  6,  1871.  Reprinted  in  Ann.  Mag.  Nat- 
Hist.,  Nov.,  1871. 
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Prof.  Agassiz  in  1851*  stated  that  the  blind  fish  was  an  aber- 
rant form  of  the  Cyprinodontes. 

Thus  all  those  authors  who  have  expressed  an  opinion  as  to  the 
position  which  the  fish  should  hold  in  the  natural  system  have 
come  to  the  same  conclusions  as  to  the  great  group,  division,  or 
order,  into  which  it  should  be  placed.  For  all  the  terms  used 
above,  when  reduced  to  any  one  system,  bring  Amblyopsis  into 
the  same  general  position  in  the  system ;  its  nearest  allies  be- 
ing the  minnows,  pickerels,  shii)ers  and  herrings ;  and  unless  a 
careful  study  of  its  skeleton  should  prove  to  the  contrary,  we 
must,  from  present  data,  consider  the.  family  containing  Amblyop- 
sis as  more  nearly  allied  to  the  Cyprinodontes,  or  our  common 
minnows  having  teeth  on  the  jaws,  than  to  any  other  family,  differ- 
ing from  them  principally  by  the  structure  of  the  several  parts  of 
the  alimentary  canal  and  the  forward  position  of  its  termination. 

I  have  thus  far  mentioned  only  one  species  of  blind  fish  from 
the  cave,  the  Amblyopsis  spelceus.  The  waters  of  tlie  cave  not  only 
contain  another  species  of  blind  fish,  differing  from  Amblyopsis  in 
several  particulars,  especially  by  its  smaller  size  and  by  being  with- 
out ventral  fins,  which  I  have  identified  as  the  Typhi fcJithys  sHbter- 
raneua  of  Dr.  Girard ;  but  also  a  fish  with  well  developed  eyes, 
as  proved  by  the  account  given  by  Dr.  Tellkampf  and  by  the 
drawing  of  a  fish  found  by  Prof.  Wyman,  in  1850,  in  the  stomach 
of  an  Amblyopsis  he  was  dissecting.  In  order  to  call  attention  to 
the  fact  that  fishes  with  eyes  arc  at  times,  if  not  always,  in  the 
waters  of  the  cave,  I  have  reproduced  the  drawing  by  Prof.  Wy- 
man  on  plat«  1,  fig.  13.  It  is  very  much  to  be  regretted  that  the 
specimen  is  not  now  to  be  found,  and  that  it  was  so  much  acted 
on  by  the  gastric  juice  as  to  destroy  all  external  characters  by 
which  it  could  be  identified  from  the  drawing,  which  is  of  about 
natural  size.  Dr.  Tellkampf 's  remarks  on  the  fish  with  eyes  are 
as  follows :  — 

**  Besides  the  colorless  blind-fish,  tliore  are  also  others  found  in 
the  cave,  which  are  black,  commonly  known  by  the  name  of  'mud- 
fish.' I  saw  a  dark-colored  fish  in  the  water,  but  did  not  succeed 
in  catching  it.  The  latter  are  said  to  liave  eyes,  and  are  entirely 
dissimilar  to  the  blind-fish." 

The  name  "mud-fish,"  given  to  this  fish  with  eyes,  and  the  state- 
ment that  it  is  of  a  dark  color,  together  with  tiie  drawing  by  Prof. 

*Si]liman'8  Journal,  p.  128. 
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Wyinan  of  th(>  Bsli  foiinil  in  the  sloiimcli  of  the  blind  fish,  showiiig 
tlie  iwsition  of  the  iloraal  fin  to  lio  the  same  h§  in  the  fish  comiuoulr 
calleil  mild  fish  io  tlie  IVcah  wntcrs  of  tlie  Middle,  Western  and 
Soutliern  States,  perhaps,  indicates  the  fish  with  eyes  to  he  a  ^{k- 
rWsot  Melnniira.'  This  fish  is  ealted  mud  flah  from  the  habit  it  hits 
of  burying  itself  in  the  mud.  tail  first,  f  to  the  depth  of  two  to  fonr 
inches,  and  of  remaining  buried  in  the  mud  in  our  western  ditches 
during  u  time  of  drought.  This  habit,  i)erliaps.  in  a  moiiBiire  (Its 
it  for  a  subterranean  life.  The  oeiiurrence  of  a  fish  liclongiug 
to  the  s.otne  fftmily  with  the  blind  fish,  hut  with  well  developed 
eyes,  in  the  subterranean  streams  in  Alahatna,  »s  mentioned  further 
on  and  figured  on  PL  '2,  fig.  4,  however,  renders  tt  probable  that  the 
cave  fish  with  eyes  may  be  the  same  or  au  allied  species,  and  the 
drawing  by  l*rof.  Wyman  would  nuswer  equally  as  we!!  for  it. 

The  fact  that  the  Amblyopais  succeeded  in  uatching  n  fish  of, 
probably,  very  rapid  and  darting  movements,  shows  that  the  tactile 
sense  is  well  developed  aud  that  the  blind  fish  must  be  very  active 
in  the  pursuit  of  its  prey;  probably  guided  bj*  the  movement 
which  the  latter  makes  in  the  water  so  aensibly  influencing  the  del- 
icate tactile  organs  of  the  blind  Bsh  that  it  is  enabled  to  follow 
rapidly,  while  the  pursued,  not  having  the  sense  of  touch  so  fully 
developed,  is  constantly  encountering  obstacles  in  the  darkucss. 

In  describing  the  habits  of  the  blind  fish  Dr.  Tellkampf  says : — 

"It  is  found  solitary,  and  is  very  difficult  to  be  caught,  since  it 
requires  the  greatest  caution  to  bring  the  net  beneath  them  with- 
out drhiug  them  away.  At  the  slightest  motion  of  the  water  they 
dart  off  a  short  distance  and  usually  stop.  Then  is  the  time  to 
follow  them  rapidly  with  a  net  and  lift  them  out  of  water.  They 
are  mostly  found  near  stones  or  rocks  which  lie  upon  the  bottom, 
but  seldom  near  tlic  surface  of  the  water." 

Prof.  Cope,  in  describing  the  habits  of  the  blind  fish  which  he 
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obtained  in  a  stream  that  passes  into  the  Wyandotte  Cave,  though 
he  entered  it  b}'  means  of  a  well  in  the  vicinity  of  the  cave,  says 
that : — 

"  If  these  Amblyopses  be  not  alarmed  tliey  come  to  the  surface 
to  feed,  and  swim  in  full  sight  like  white  aquatic  ghosts.  They  are 
then  easily  taken  by  the  hand  or  net,  if  perfect  silence  be  pre- 
served, for  they  are  unconscious  of  the  presence  of  an  enemy 
except  through  the  sense  of  hearing.  This  sense  is,  however,  evi- 
dently very  acute,  for  at  any  noise  they  turn  suddenly  downward, 
and  hide  beneath  stones,  etc.,  on  the  bottom.  They  must  take 
much  of  their  food  near  the  surface,  as  the  life  of  the  depths  is 
apparently  very  sparse.  This  habit  is  rendered  easy  by  the  struc- 
ture of  the  fish,  for  the  mouth  is  directed  ui)wards,  and  the  head  is 
very  flat  above,  thus  allowing  the  mouth  to  be  at  the  surface." 

The  blind  fish  has  a  single  ovary,  in  common  with  several  genera 
of  viviparous  Cyprinodontes.  In  three  female  specimens  of  Am- 
blyopsis  which  I  have  opened,  the  ovary  was  distended  with  large 
eggs,  but  no  signs  of  the  embryo  could  be  traced.  In  these  three 
specimens  it  was  the  right  ovary  that  was  developed,  and  this,  as 
in  the  figure  (Plate  2,  fig.  Ic),  was  by  the  side  of  the  stomach 
and  did  not  extend  beyond  it.  The  number  of  eggs  contained  in 
the  ovary  was  not  far  from  one  hundred  in  the  specimen  figured. 
As  the  embryos  develop,  the  mass  probably  pushes  further 
back  in  the  cavity  and  also  extends  the  abdominal  walls.  That 
the  fish  is  viviparous  is  proved  by  the  statement  made  by  Mr. 
Thompson  before  the  Belfast  Natural  History  Society,*  that  one 
of  the  blind  fishes  from  the  cave,  four  and  a  half  inches  long, 
'*was  put  in  water  as  soon  as  captured,  where  it  gave  birth  to 
nearly  twenty  young,  which  swam  about  for  some  time,  but  soon 
died.  These,  with  the  exception  of  one  or  two,  were  carefully 
preserved,  and  fifteen  of  them  are  now  before  us  [at  the  meeting, 
I  wish  they  were  here]  ,  they  were  each  four  lines  in  length." 

It  is  singular  that  no  mention  is  made  regarding  these  3'oung,  as 
to  the  presence  or  absence  of  eyes,  and,  as  if  it  was  fated  that  this 
important  point  should  remain  unnoticed  as  long  as  possible,  it  is 
equally  singular  that  Dr.  Steindachner  omitted  to  examine  some 
very  young  specimens  which  he  received  from  a  friend  a  few- 
months  since  and  sent  to  the  Vienna  Museum,  where  they  will 
remain  unexamined  until  he  returns  there.     I  saw  the  Doctor  onlv 


*  Annal?  and  Mag.  of  Natural  History.  Vol.  xlil,  pp.  112, 1844. 
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a  week  after  these,  to  me,  interesting  specimens  had  been  sent 
abroad,  and  he  was  as  grieved  as  I  was  disappointed  at  my  being 
just  too  late  to  take  advantage  of  them. 

At  what  time  the  young  are  born  has  never  been  stated,  but 
judging  from  such  data  as  I  can  at  present  command,  I  think  that 
it  must  be  during  the  months  of  September  and  October.  Speci- 
mens collected  during  those  months  would  probably  contain  em- 
bryos in  various  stages  of  development,  the  examination  of  which 
would  undoubtedly  lead  to  most  interesting  results. 

Prof.  Wyman  has  most  generously  placed  in  my  hands  his  un- 
published notes  and  drawings  of  the  several  dissections  he  has 
made  of  Amblyopsis,  as  well  as  his  specimens  and  dissections. 
Many  of  these  drawings  are  reproduced  on  Plate  1,  and  will,  with 
his  notes  which  I  here  give,  greatly  enhance  the  value  of  this  arti- 
cle, as  his  dissections  have  been  made  with  the  utmost  care,  and 
with  a  patience  and  delicacy  that  only  a  master  hand  attains.  It 
will  therefore  be  understood  that,  in  giving  credit  to  Prof.  Wyman 
in  the  following  pages,  I  refer  to  his  unpublished  notes,  except 
when  the  quotation  is  given  from  a  special  work.  In  quoting  his 
description  of  the  eye  and  ear  from  *'  Silliman's  Journal "  I  have 
changed  the  references  so  as  to  refer  to  his  drawings  reproduced 
on  Plate  1,  and  not  to  the  three  cuts  given  in  "Silliman's  Journal," 
though  the  figures  of  the  brain  and  of  the  otolite  were  copied  from 
those  cuts. 

The  largest  specimens  I  have  seen  of  Amblyopsis  are  several 
nudes  and  females,  each  from  four  to  four  and  a  half  inches  in 
length,  which  seems  to  be  about  as  large  as  the  fish  grows,  though 
Dr.  Gihither  mentions  a  specimen  in  the  British  Museum  of  five 
inches  in  length.  The  largest  specimen  captured  of  late  years  is 
said  to  have  been  taken,  during  the  summer  of  1871,  and  sold  for 
t(Mi  dollars  to  a  person  who  was  so  desirous  of  securing  the  pre- 
cious morsel  that  he  had  it  cooked  for  his  supper.  The  smallest 
specimen  I  have  seen  was  one  and  nine-tenths  inches  in  length. 
The  general  shape  and  character  of  the  fish  is  best  shown  by  the 
figures  on  plates  1  and  2. 

**The  whole  head,  above  and  below,  is  destitute  of  scales,  the 
naked  skin  extending  backwards  on  the  sides  to  the  base  of  the 
pectoral  fins ;  the  scaly  portion  of  the  body  above  ends  in  a  semi- 
circular edge  covering  the  space  between  the  upper  ends  of  the 
opercula.     The   skin   covering  the  middle  region  of  the  head  is 
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smooth,  bat  on  either  side  is  provided  with  numerous  transverse 
and  longitudinal  ridges  (PL  1,  fig.  7),  which  are,  on  the  whole, 
regularly  arranged.  The  first  row  of  transverse  ridges,  eight  or 
nine  in  number,  begins  between  the  nostrils  and  extends  back- 
wards, diverging  from  the  median  line.  The  third  ridge  is  crossed 
at  its  outer  end  by  a  longitudinal  one,  as  are  also  two  others  farther 
back.  The  second  and  third  rows,  situated,  in  part,  on  the  sides 
and,  in  part,  on  the  under  surface,  are  less  regular  than  the  preced- 
ing. A  fourth,  on  the  borders  of  the  operculum,  is  still  less  well 
defined.  The  transverse  are  also  crossed  here  by  longitudinal 
ridges.  About  ten  vertical  ridges,  also  provided  with  papillie,  and 
similar  to  those  on  the  head,  are  visible  on  the  sides  extending  from 
the  pectoral  fins  to  the  tail,  but  are  not  so  well  defined  as  those  on 
the  head.  The  skin  of  the  head  is  of  extreme  delicacy  and  is  cov- 
ered by  a  very  thin,  loose  layer  of  epithelium." — Wyman. 

"The  larger  ridges  have  between  twenty  and  thirty  papillfle, 
many  of  these  having  a  cup-shaped  indentation  at  the  top,  in 
which  a  delicate  filament  is,  in  some  instances,  seen  (PI.  1,  fig.  9). 
These  papillae  are  largely  provided  with  nervous  filaments,  and,  as 
is  obvious  from  their  connection  with  branches  of  the  fifth  pair  of 
nerves,  must  be  considered  purely  tactile,  and  the  large  number  of 
them  shows  that  tactile  sensibility  is  probably  very  acute  and  in 
some  measure  compensates  for  the  virtual  absence  of  the  sense  of 
sight.  Plate  1,  fig.  8,  represents  one  of  the  ridges  of  the  h(?ad 
magnified,  showing  the  papilla*  of  which  it  is  made  up,  and  figure 
9  shows  three  papilla;  still  more  enlarged.  Two  of  these  siiow  a 
cup-shaped  cavity  at  the  top,  and  the  short,  slender  filament  al- 
ready mentioned.  The  surface  of  the  papillae  is  covered  with 
loosely  connected  epithelium  cells.  Fig.  10  shows  the  nervous  fil- 
aments distributed  to  the  papillie :  a,  a  branch  of  the  fifth  pair  of 
nerves  passing  beneath  the  papillary  ridge  and  sending  filaments 
to  each  papilla.  These  papillary  branches  interchange  filaments, 
forming  a  nervous  plexus  in  connection  with  each  ridge.  This 
figure  of  the  nerves  was  drawn  with  a  camera  lucida,  from  a  speci- 
men treated  with  acetic  acid." — Wvman. 

''Plate  1,  fig.  6,  represents  a  double  system  of  subcutaneous  ca- 
nals, which  extend  the  whole  length  of  the  head,  but  were  not 
traced  farther  back  than  the  edge  of  the  naked  or  scaleless  skin 
which  covers  it.  Forwards  they  bifurcate,  nearly  encircling  the 
nasal  cavity,  towards  the  midJle  line  ending  in  a  blind  pouch. 

AIRIER.   NATURALIST,    VOL.   VI.  2 


18  TIIR   BLIND    FI8HES   OF   MAMMOTH   CAVE. 

The  lateral  branch  was  not  traced  distinctly  to  an  end,  but  seemed 
to  connect  with  the  olfactory  cavit3\  The  walls  of  these  canals 
are  exceedingly  delicate  and  easily  overlooked." — Wymax. 

"Plate  1,  fig.  5,  shows  the  globe  of  the  eye  with  the  optic  nerve 
(c),  as  seen  under  the  microscope.  The  lens  {b)  is  detached  from 
its  proper  place  by  the  pressure  of  the  glass.  Irregularly  arranged 
muscular  bands  are  attached  to  the  exterior  of  the  globe  (a,  a^  a^ 
a),  but  were  not  recognized  as  the  homologues  of  the  muscles  of 
the  normal  eye  of  fishes ;  nevertheless,  they  indicate  that  the  globe 
was  moveable." — Wyman. 

"In  the  three  specimens  recently  dissected,  the  eyes  were  ex- 
posed only  after  the  removal  of  the  skin,  and  the  careful  separation 
from  them  of  the  loose  areolar  tissue  which  fills  the  orbit.  In  a 
fish  four  inches  in  length  the  eyes  measured  one-sixteenth  of  an 
inch  in  their  long  diameter,  and  were  of  an  oval  form  and  black.  A 
filament  of  nerve  (PI.  1,  fig.  3a)  was  distinctly  traced  from  the 
globe  to  the  cranial  walls,  but  the  condition  of  the  contents  of  the 
cranium,  from  the  effects  of  the  alcohol,  was  such  as  to  render  it 
impracticable  to  ascertain  the  mode  of  connection  of  the  optic 
nerve  with  the  optic  lobes. 

Examined  under  the  microscope  with  a  power  of  about  twenty 
diameters,  the  following  parts  were  satisfactorily  made  out  (PI.  1, 
fig.  3)  :  Ist,  externally  an  exceedingly  thin  membrane,  6,  which 
invested  the  whole  surface  of  the  eye  and  appeared  to  be  continu- 
ous with  a  thin  membrane  covering  the  optic  ner^'e,  and  was 
therefore  regarded  as  a  sclerotic ;  2d,  a  layer  of  pigment  cells,  d, 
for  the  most  part  of  a  hexagonal  form,  and  which  were  most  abun- 
dant about  the  anterior  part  of  the  eye ;  3d,  beneath  the  pigment 
a  single  layer  of  colorless  cells,  c,  larger  than  a  pigment  cell,  and 
each  cell  having  a  distinct  nucleus  ;  4tli,  just  in  front  of  the  globe, 
a  lenticular-shaped,  transparent  body,  e  [see  also  fig.  4],  which 
consisted  of  an  external  membrane  containing  numerous  cells  with 
nuclei.  This  lens-shaped  body  seemed  to  be  retained  in  its  place 
by  a  prolongation  forwards  of  the  external  membrane  of  the  globe  ; 
5th,  the  globe  was  invested  by  loose  areolar  tissue,  which  adhered 
to  it  very  generally,  and  in  some  instances  contained  yellow  fatty 
matter ;  in  one  specimen  it  formed  a  round  spot,  visible  through  the 
skin  on  each  side  of  the  head,  which  had  all  the  appearance  of  a 
small  eye ;  its  true  nature  was  determined  by  the  microscope 
only.  It  is  not  improbable  that  the  appearance  just  referred  to 
may  have  misled  Dr.  DeKay — where  he  states  that  the  eye  exists 
of  the  usual  size,  but  covered  bv  the  skin. 

If  the  superficial  membrane  above  noticed  is  denominated  cor- 
rectly the  sclerotic^  then  the  pigment  layer  may  be  regarded  as  the 
representation  of  the  choroid.  The  form  as  well  as  the  position 
of  the  transparent  nucleated  cells  within  the  choroid  correspond 
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for  the  most  part  with  the  retina.  All  of  the  parts  just  enumer- 
ated are  such  as  are  ordinarily  developed  from  and  in  connection 
with  the  encephalon,  and  are  not  in  any  way  dependent  upon  the 
skin.  But  if  the  lenticular-shaped  body  is  the  true  representative 
of  the  crystalline  lens,  it  becomes  difficult  to  account  for  its  pres- 
ence in  Amblyopsis  according  to  the  generally  recognized  mode  of 
its  development  (since  it  is  usually  formed  from  an  involution  of 
the  skin)  unless  we  suppose  that  after  the  folding  in  of  the  skin 
had  taken  place  in  the  embryonic  condition,  the  lens  retreated  from 
the  surface,  and  all  connection  with  the  integument  ceased. [*] 

According  to  Quatrefages,  however,  the  eye  of  Amphioxus  [f] 
is  contained  wholly  in  the  cavity  of  the  dura  mater,  and  yet  it  has 
all  the  appearance  of  being  provided  with  a  lens.  If  his  descrip- 
tion be  correct,  then  the  mode  of  development  as  well  as  the  mor- 
phology of  the  eye  in  this  remarkable  fish  is  different  from  that  of 
most  other  vertebrates,  since  the  lens  never  could  have  been 
formed  from  an  involution  of  the  skin,  nor  could  the  eye  with  its 
lens,  as  Prof.  Owen  asserts,  be  a  modified  cutaneous  follicle. 
Whatever  views  be  taken  with  regard  to  the  development  of  the 
eye  of  the  blind  fish,  the  anatomical  characters  which  have  been 
enumerated  show,  that  though  quite  imperfect  as  we  see  it  in  the 
adult,  it  is  constructed  after  the  type  of  the  eyes  of  other  ver- 
tebrates. It  certainly  is  not  adapted  to  the  formation  of  ima- 
ges, since  the  common  integument  and  the  areolar  tissue  which  are 
interposed  between  it  and  the  surface,  would  prevent  the  transmis- 
sion of  light  to  it  except  in  a  diffused  condition.  No  pupil  or  any- 
thing analogous  to  an  iris  was  detected,  unless  we  regard  as  repre- 
senting the  latter  the  increased  number  of  pigment  cells  at  the 
anterior  part  of  the  globe. 

It  is  said  that  the  blind  fishes  are  acutely  sensitive  to  sounds 
as  well  as  to  undulations  produced  by  other  causes  in  the  water. 
In  the  only  instance  In  which  I  have  dissected  the  organ  of  hear- 
ing (which  I  believe  has  not  before  been  noticed),  all  its  parts 
were  largely  developed,  as  will  be  seen  by  reference  to  PI.  1, 
fig.  1  e.  As  regards  the  general  structure,  the  parts  do  not  differ 
materially  from  those  of  other  fishes  except  in  their  proportional 
dimensions.  The  semi-circular  canals  are  of  great  length,  and 
the  two  which  unite  to  enter  the  vestibule  by  a  common  duct,  it 
will  be  seen,  project  upwards  and  inwards  under  the  vault  of  the 
cranium,  so  as  to  approach  quite  near  to  the  corresponding  parts 
of  the  opposite  side.  The  otolite  contained  in  the  utricle  was  not 
remarkable,  but  that  of  the  vestibule  (PI.  1,  fig.  2)  and  seen  in 

*  In  birds  and  mammaU  there  is  a  stage  of  developmen*.  where  the  lids  come  to- 
gether and  firmly  unite,  to  separate  again  when  the  animal  ^'gcts  his  eyes  open.''  In 
the  mole  rat  (^Spalax  typhliu)  of  Siberia,  the  lids  never  open,  and  the  eyes  remain 
through  life  covered  with  hairy  skin.  It  is  not  improbable  that  in  Amblyopsis  some- 
thing analogous  to  this,  a  closing  of  the  skin  over  the  eye,  may  have  taken  place — J.  W. 

1 1  have  used  the  prior  name  of  Branchiottotna  in  this  paper  when  speaking  of  the 
Lancelet . 


20  THE   BLIND    F1SHE8   OF   MAMMOTH   CAVE. 

dotted  outline  in  fig.  1  e  is  quite  large  when  compared  with  that  of 
a  Lcuciscus  of  about  tlie  same  dimensions  as  the  blind-fish  here 
described."  —  \Vym,xs,  JSiUi man* s  Journal^  Vol.  17, 2>.  259,  1854. 

The  Amblyopsis  sp^lceus  undoubtedly  has  quite  an  extensive 
distribution,  probably  existing  in  all  the  subterranean  rivers  that 
flow  through  the  great  limestone  region  underlying  the  Carbonif- 
erous rocks  in  the  central  portion  of  the  United  States.  Prof. 
Cope  obtained  specimens  from  the  Wyandotte  Cave  and  from  wells 
in  its  vicinity,  and  in  the  Museum  of  Comparative  Zoology  at 
Cambridge  there  is  a  specimen  labelled  ''from  a  well  near  Lost 
River,  Orange  Co.,  Ind.,"  which,  with  those  from  the  Wyandotte 
Cave,  is  conclusive  evidence  of  its  being  found  on  the  northern 
side  of  the  Ohio*  as  well  as  on  the  southern,  in  the  rivers  of  the 
Mammoth  Cave.  I  have  been  able  to  examine  a  number  of  speci- 
mens from  the  Mammoth  Cave,  and  have  carefully  compared  with 
them  the  one  from  the  well  in  Orange  Co.,  Ind.,  and  find  that  the 
specific  characters  are  remarkably  constant. 

In  1859 1  Dr.  Girard  described  a  blind  fish,  received  by  the 
Smithsonian  Institution  from  J.  E.  Younglove,  Esq.,  who  obtained 
it  "from  a  well  near  Bowling  Green,  Ky."  The  general  appear- 
ance of  this  fish,  which  was  only  one  and  a  half  inches  in  length, 
was  that  of  Amblyopsis  spelfBus,  but  it  differed  from  that  species 
in  several  characters,  especially  by  the  absence  of  ventral  fins. 
Dr.  (iirard  therefore  referred  tlie  fish  to  a  distinct  genus  under  the 
name  of  TyphlichthysX  subterraneus.  Dr.  Giinther§  considers  this 
fish  a  variety  of  Amblyopsis  spekvAis  and  records  the  specimen  in 
the  British  Museum  "  from  the  Mammoth  Cave,"  as  "  half-grown."  || 

By  the  kindness  of  Prof.  Agassiz,  I  have  been  enabled  to  exam- 
ine nine  specimens  of  blind  fish  tvithotU  ventral s^  in  the  Museum  of 
Comparative  Zoolog}'.  Seven  of  these  were  collected  in  the  Mam- 
moth Cave  by  Mr.  Alpheus  Hyatt  in  September,  1859.  One  was 
from  Moulton,  Lawrence  County,  Alabama,  presented  by  Mr. 
Thomas  Peters ;  and  another  from  Lebanon,  Wilson  Co.,  Tennes- 
see ;  presented  by  Mr.  J.  M.  Safford.     It  is  not  stated  whether 

*  I  have  al3o  been  informed  by  Mr.  Holmes  of  Lansing,  Mich.,  that  blind  Jiihet  have 
been  dravv'n  out  of  wells  in  Micliigan. 

t  Proceedings  Acad.  Nat.  Sci.  Philad.,  p.  63. 

t  Blind  fi:«h. 

%  Catalogue  of  FiBhes  in  the  British  Mnseum,  Vol.  7,  p.  2, 1808. 

II Tlie  largest  H|>ecimen  I  have  seen  of  Typhlichthys  is  one  and  seTenteen-twontiethH 
inches  in  length,  and  t.*e  smalles:  Amblyopsii  one  and  eighteen-twentieths  inches. 


THE   BLIND   FISHES   OF   MAMMOTH    CAVE.  21 

these  latter  came  from  wells  or  caves,  but  probably  from  wells. 
They  are  all  of  about  the  same  size,  one  and  one-half  to  two 
inches  in  length,  and  are  constant  in  their  characters.  Moreover, 
four  of  the  seven  specimens  from  the  Mammoth  Cave  were  females 
with  eggs.  These  eggs  were  as  large  in  proportion  as  those  from 
Amblyopsis.  The  ovary  was  single  and  situated  on  the  right 
side  of  the  stomach,  as  in  Amblyopsis.  The  difference  in  the 
number  of  eggs  was  very  remarkable,  each  of  the  four  specimens 
examined  having  but  about  thirty  eggs  in  the  ovary,  while  in 
three  females  of  Ambl3'opsis  (all,  however,  of  nearly  three  times 
the  size  of  Typhlichth3's)  there  were  about  one  hundred  eggs  in 
each.  As  in  both  species  there  were  no  signs  of  the  embryos  in 
the  eggs,  it  is  not  probable  that  any  of  the  eggs  had  been  developed 
and  the  young  excluded,  nor  is  it  at  all  likely  that  the  great  vari- 
ation in  the  number  of  eggs  would  simply  indicate  different  ages. 
By  a  reference  to  the  figures  (PI.  2),  it  will  be  seen  that  the  pyloric 
appendages,  stomach  and  scales  of  the  two  fishes  are  different. 
For  these  reasons,  taken  in  connection  with  the  absence  of  ven- 
tral fins,  I  have  no  hesitation  in  accepting  Dr.  Girard's  name  as 
valid  for  this  genus,  of  which  we  thus  far  know  of  but  one  species, 
with  a  subterranean  range  from  the  waters  of  the  Mammoth  Gave, 
south  to  the  northern  portion  of  Alabama.  In  this  connection  it 
would  be  most  interesting  to  know  the  relations  of  the  ""blind 
fishes"  said  to  have  been  found  in  Michigan.  For  thus  far  we 
have  Typhlichthys  limited  to  the  central  and  southern  portion  of 
the  subterranean  region,  Amblyopsis  to  the  central,  and  the  spe- 
cies in  the  northern  portion  undetermined. 

In  1853,  on  his  return  from  a  tour  through  tlie  southern  and 
western  states,  Prof.  Agassiz  gave  a  summary  of  some  of  his 
ichthyological  discoveries  in  a  letter  to  Prof.  J.  D.  Dana.*  In  this 
letter  are  the  following  remarks  :  — 

"I  would  mention  foremost  a  new  genus  which  I  shall  call  Cho- 
fogajtter,  very  similar  in  general  appearance  to  the  blind  fish  of  the 
Mammoth  Cave,  though  provided  with  eyes ;  it  has,  like  Ambly- 
opsis, the  anal  aperture  far  advanced  under  the  throat,  but  is  en- 
tirely deprived  of  ventral  fins ;  a  very  strange  and  unexpected 
combination  of  characters.  I  know  but  one  species,  Ch,  corniitus 
Ag.  It  is  a  small  fish  scarcely  three  inches  long>  living  in  the 
ditches  of  the  rice  fields  in  South  -Carolina.     I  derive  its  specific 

*  Published  in  American  Journal  of  Sci.  and  Artd,  Vol.  16  (2d  series),  p.  lai,  1853. 
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name  from  the  singular  form  of  the  snout,  which  has  two  horn-like 
projections  above." 

This  is  the  only  information  ever  published  regarding  this  inter- 
esting fish  and  the  only  specimens  known  are  those  on  which  Prof. 
Agassiz  based  the  above  remarks. 

By  the  kindness  of  Professor  L.  Agassiz,  who  has  placed  all 
the  specimens  of  the  family  contained  in  the  Museum  of  Com- 
parative Zoology  in  my  hands  for  study,  I  am  enabled  to  give  a 
figure  and  description  of  this  interesting  species  from  the  three 
specimens  in  the  Museum,  which  were  labelled  as  the  originals  of 
Chologaster  cornutus  Ag.,  from  Waccamaw,  S.  C,  presented  by 
Mr.  P.  C.  J.  Weston,  1853.  The  largest  of  these  specimens  was 
distended  with  eggs  and  I  was  enabled  to  compare  the  ovary  with 
that  of  Amblyopsis.  From  its  being  single  and  the  eggs  very 
large,  I  have  no  doubt  that  it  is  a  viviparous  fish  like  the  other 
genera  of  the  famil}'.  The  position  of  the  ovary  behind  the  stom- 
ach, as  shown  in  fig.  2  c,  plate  2,  and  the  presence  of  four  pyloric 
appendages  (PI.  2,  fig.  2a)  instead  of  two,  as  in  Amblyopsis  (fig. 
la)  and  Typhlichthys  (fig.  3a),  are  good  internal  characters,  sep- 
arating it  from  the  other  genera,  independently  of  the  presence 
of  eyes  and  the  absence  of  ventral  fins  and  papillary  ridges. 

The  stability  of  the  internal  characters  I  have  mentioned  was 
most  unexpectedly  substantiated  by  the  discov^ery  of  a  second 
species  (PI.  2,  figs.  4,  4a)  of  the  genus  among  the  specimens  in 
the  Museum  of  Comparative  Zoology.  I  have  the  pleasure  of 
dedicating  this  species*  to  Professor  Agassiz,  not  only  in  kindly 
remembrance  of  the  eight  years  I  was  associated  with  him  as  stu- 
dent and  assistant,  but  also  because  the  fish  so  well  illustrates  the 
decided  position  he  has  taken  relative  to  the  immutability  of  spe- 
cies. 

The  only  specimen  known  of  this  second  species  was  drawn 
from  a  well  in  Lebanon,  Tenn.,  and  presented  to  the  Museum  by 
Mr.  J.  M.  Safford,  Jan.,  1854.  It  is  a  more  slender  fish  than  C. 
cornutus^  but  the  intestine  follows  the  same  course  and  the  four 
pyloric  appendages  are  present  as  in  that  species. 

In  the  genus  Chologaster  f  we  have  all  the  family  characters  as 
well  expressed  as  in  the  blind  species,  though  it  differs  from  Am- 

*  A  Synopeis  of  this  family  with  descriptions  of  the  four  species  will  appear  in  the 
'*  Report  of  the  Peabo<ly  Academy  of  Science  for  1871.*' 
t  Literally  '*  bile-stomach ;"  probably  named  ttom  the  yellow  color  of  the  fish. 
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blyopsis  and  Typhlichthys  by  the  presence  of  eyes,  the  absence  of 
papillary  ridges  on  the  head  and  body,  and  by  the  longer  intestine 
and  double  the  number  of  pyloric  appendages,  as  well  as  by  the 
position  of  the  ovary ;  and  agrees  with  Typhlichthys  by  the  ab- 
sence of  ventral  fins.  Arablyopsis  and  Typhlichthys  are  nearly 
colorless,  while  Chologaster  Agassizii  is  of  a  brownish  color  similar 
to  many  of  the  minnows,  and  C.  cornutus  is  brownish  yellow,  with 
dark,  longitudinal  bands. 

Among  the  most  interesting  points  in  the  history  of  this  genus 
is  the  fact  of  its  occurring  in  two  widely  different  localities,  C. 
Agassizii  having  been  found  in  a  well,  in  the  same  vicinity  (proba- 
bly in  the  same  well)  with  a  specimen  of  Typhlichthys,  and 
undoubtedl}'  belonging  to  the  same  subterranean  fauna  west  of  the 
Appalachian  ridge,  while  C.  cornutus  belongs  to  the  southern  coast 
fauna  of  the  eastern  side  of  that  mountain  chain,  and  is  thus  far 
the  only  species  of  the  family  known  be3-ond  the  limits  of  the  great 
subterranean  region  of  the  United  States. 

IIa>ing  now  given  an  outline  of  the  structure,  habits  and  distri- 
bution of  the  four  species  belonging  to  the  family,  and  recapitu- 
lated the  known  facts,  we  are  better  able  to  consider  the  bear- 
ings of  the  peculiar  adaptation  of  the  blind  fishes,  in  the  Mam- 
moth and  other  caves,  to  the  circumstances  under  which  the}'  exist. 

Prof.  Cope  in  stating,  in  liis  account  of  the  blind  fish  of  the 
Wyandotte  Cave,  ^'•that  the  projecting  under  jaw  and  upward  di- 
rection of  the  mouth  renders  it  easy  for  the  fish  to  feed  at  the  sur- 
face of  the  water,  where  it  must  obtain  much  of  its  food,"  suggests 
that :  — 

*'This  structure  also  probably  explains  the  fact  of  its  being  the 
sole  representative  of  the  fishes  in  subterranean  waters.  No  doubt 
many  otlier  forms  were  carried  into  the  caverns  since  the  waters 
first  found  their  way  tliere,  but  most  of  tliein  were  like  those  of 
our  present  rivers,  deep  w^ater  or  bottom  feeders.  Such  fishes 
would  starve  in  a  cave  river,  where  much  of  the  food  is  carried  to 

them  on  the  surface  of  tlie  stream The  shore  minnows 

are  their  nearest  allies,  and  many  of  them   have  the  upturned 

mouth  and  flat  head Fishes  of  tliis,  or  a  similar  family, 

enclosed  in  subterranean  waters  ages  ago,  would  be  more  likely  to 
live  than  those  of  the  other,  and  the  darkness  would  be  veiy  apt 
to  be  the  cause  of  the  atrophy  of  the  organs  of  sight  seen  in  the 
Amblyopsis." 

This  suggestion  was  undoubtedly  hastily  made  by  Prof.  Cope 
when  writing  the  letter  which  was  printed  in  the  "Indianapolis 
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Journal,"  and  were  it  not  that  the  article  has  been  reprinted  in  the 
"Annals  and  Magazine  of  Natural  History,"  I  should  not  criticise 
the  statement  made  in  an  oti-hand  letter  for  publication  in  a  news- 
paper ;  for  with  Prof.  Cope's  knowledge  of  fishes  it  could  simply  be 
a  hasty  thought  which  he  put  on  paper,  when  he  suggests  that  it  is 
because  the  Cyprinodont^s  have  a  mouth  directed  upwards  and 
are  surface  feeders  that  they  were  better  adopted  to  a  subterranean 
life  than  other  fishes,  and  hence  maintained  Qn  existence,  while 
other  species,  which  he  supposes  were  introduced  into  the  subter- 
ranean streams  at  the  same  time,  died  out. 

If  the  fishes  of  the  subterranean  streams  came  from  adjoining 
rivers,  why  were  not  many  of  the  Percoids,  Cyprinoids  and  other 
forms,  that  are  as  essentially  surface  feeders  as  the  Cyprinodon- 
tes  (many  of  the  latter  are  purely  ''mud  feeders"),  as  capable  of 
maintaining  an  existence  in  the  subterranean  waters  as  any  species 
of  the  latter?  Neither  is  it  necessary  for  us  to  assume  thnt  the 
structure  of  the  fish  should  be  adapted  to  feeding  on  the  surface, 
for  not  only  have  we  in  the  blind  cat  fish,  deseril>ed  by  Prof. 
Cope  himself,  from  the  subterranean  stream  in  Pennsylvania, 
an  example  of  a  fish  belonging  to  an  entirely  dilferent  family  of 
bottom  feeders,  thriving  under  subterranean  conditions,  but  the 
blind  fishes  of  the  Cuban  caves  are  of  the  great  group  of  cod  fishes 
which  are,  with  hardly  an  exception,  bottom  feeders.  The  fact 
that  tiie  food  of  the  blind  fishes  of  the  ISInmmoth  Cave  consists  in 
great  part  of  the  cray  fish  found  in  the  waters  of  the  cave,  as 
shown  by  the  contents  of  several  stomachs  I  have  examined,  and 
also  that  one  blind  fish  at  least  made  a  good  meal  of  another  fish, 
as  already  mentioned,  shows  that  the\'  are  not  content  with  simply 
waiting  for  what  is  brought  to  them  on  the  surface  of  the  water, 
and  that  they  are  probably  as  much  bottom  as  surface  feeders. 

Again,  in  regard  to  the  sense  of  sight,  why  is  it  necessary  to 
assume  that  because  fishes  are  living  in  streams  where  there  is  lit- 
tle or  no  light,  that  it  is  the  cause  of  the  non  development  of 
the  eye  and  the  development  of  other  parts  and  organs?  If  this 
be  the  cause,  how  is  it  that  the  Chologastor  from  the  well  in  Ten- 
nessee, or  the  ''mud  fish"  of  the  jNIammoth  Cave  are  fonnd  with 
eyes?  Why  should  not  the  same  caute  make  them  blind  if  it  made 
the  Amblyopsis  and  Typhlichthys  blind?  Is  not  the  fact,  jminted 
out  by  Prof.  Wyman,  that  the  optic  lobes  are  as  well  developed  in 
Amblyopsis  as  in  allied  fishes  with  perfect  eyes,  and,  I  may  add, 
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as  well  developed  as  those  of  Cliologaster  coniulus^  an  argnment 
ill  favor  of  the  theory  that  the  fishes  were  always  blind  and  that 
they  have  not  become  so  from  the  circumstances  under  which  they 
exist?  If  the  latter  were  the  case  and  the  fishes  have  become  blind 
from  the  want  of  use  of  the  ej'es,  why  are  not  the  optic  lobes  also 
atrophied,  as  is  known  to  be  tlie  case  when  other  animals  lose  tiieir 
siglit?  I  know  that  many  will  answer  at  once  that  Amblyopsis 
and  Typhlichthys  have  gone  on  further  in  the  development  and 
retardation  of  the  characters  best  adapting  them  to  their  subterra- 
nean life,  and  that  Chologaster  is  a  very  interesting  Iransitionary 
form  between  the  open  water  Cyprinodontes  and  the  subterranean 
blind  fishes.  But  is  not  tliis  assumption  answered  by  the  fact  that 
Chologaster  has  every  character  necessaiy  to  place  it  in  the  same 
family  with  Amblyopsis  and  Typiilichthys,  while  it  is  as  distinctly 
and  widely  removed  from  the  Cyprinodontes  as  are  the  two  blind 
genera  mentioned? 

Assuming,  for  the  moment,  that  Chologaster  is  a  transitional 
form  between  the  surface  feeding  Cyprinodontes,  and  Typhlichthys 
and  Amblyopsis,  let  us  recapitulate  the  characters  that  distinguish 
the  diHTerent  forms  and  see  if  the}-  exhibit  transitions,  and  if  Cho- 
logaster  is  traversing  the  slow  developmental  road  to  Amblyopsis. 

Allowing  all  characters  embraced  in  the  general  structure  of  the 
skeleton,  brain,  scales,  fins,  etc.,  as  ordinal,  and  common  to  both 
Cyprinoilontes  and  Ileteropygii,  we  will  recapitulate  only  such  as 
can  be  considered  of  family  and  generic  value  in  the  two  groups. 


CvrRINODOXTKS.     CU()LO<}ASTER.     TVl'IILICIITUVS.     A3IHLVOI'8I8. 


Surface  feeders, 
fnteitine. 


Stomir.h  if-  nylor' 
ic  upycnditycs. 


Viviparous. 
Ovary, 


In  pait. 

In  imny  jroncra 
lon^  Hiid  ronvo- 
liittMl.  in  otlioi's 
hhori  ami  with 
eint^le  turn. 

In  most,  if  not 
nil,  stoiniich  not 
T\' e li  (Ic  11  n  (> d 
from  intestine 
un*l  without  np* 
penda^t'ij. 

Many  genera. 


Slnjrlo  in  vivipa- 
rous gen  era* 
and  pi  ircd  by 
the  Pido  of  in- 
testine in  Fomo 
and  posterior  in 
others. 


Unknown. 

M  o  d  e  r  a  t  e  1  y 
long  with  two 
turuH. 


Stoni'urh  well 
dellned,  ca*- 
cal,  wit'.i  two 
]>y  loric  a  p- 
pe'nda;r«'.s  on 
each  si«le. 

Probably. 


Partially. 

Shorter  with  two 
turn?. 


The  Bamc,  with 
one  pyloric  ap- 
p e  n  (1  a g  c  on 
each  Bide. 


Probably 


The  hanie. 
The  same. 


The    same. 


Single  and  Single  and 
))1  ired  b(>hind  ])Ia«'e«l  at  i^ido 
the  slomach.         of  btomuch. 


U  n  doubtcd- 
The  8arao. 


*  The  ovary  is  alrio  single  in  other  genera  of  viviparous  fishes  belonging  to  distinct 
ordcrH. 
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Anal  opening. 

Air  bladder. 
Scales. 


In   normal 
lion. 


po0i*    Forw.ird  ofpec* 
torald.f 


Pret^ent    in    Ibw    Pro»ent. 
genora.t 

Oil  body  regu- 
larly imbrieat- 
Gil  and  loosely 
attache<l. 


Irregularly  ar- 
ranged, flnn- 
ly  utt  irht'd 
iJy  being  cov- 
ered in  great 
pait  by  tlie 
cuticle. 


The  same. 

The  same. 
The  same. 


Tlie  same. 

The  same. 
The  same. 


Head  wfth  Kcalet    With  scales. 
or  naked. i 

Tactile  nnpUla^    Absent. 
ontheke<utaHd 
body. 


Ventral  Jlna.V 


Eyes.** 


HabUat. 


Naked. 


Absent. 


Absent. 


The  same. 


Very  prominent 
as  ridges  un 
the  head  and 
sides  of  body. 

Absent. 


The  same. 


The  same. 


Present. 


Present  in   most 

freuenu    abMcnt 
n  at  least  two. 

Well  developed  in    Well  developed    Rudimentary  ft   The  same 


all. 

Fresh  water ; 
braclcish  water ; 
salt  water. 


and  uonnul. 

Limestone  wa- 
ter of  subter- 
ranean riv- 
en*. Brackish 
water  ? 


and  of  no  use. 

LimeBtone  wa- 
ter of  subter- 
ranean rivers. 


The  same. 


Oeogrnphical 
range. 


Central  &  south- 
ern poition  of 
subterranean 
fuuna  of  Unit- 
ed States. 


Central  and 
N.  central 
poition  of 
same. 


Nearlyall  parts  of   One  species  in 
the  world.  siibterranean 

streams  of  S. 
central  por- 
tion of  the  U. 
S;  a  2d  hue- 
cies  in  iho  So. 
Atl.  coast  fan* 
naof  U.  S. 

From  tliis  brief  comparison  of  some  of  the  prominent  charac- 
ters of  the  genera  of  the  Heteropygii  with  the  Cyprinodontes,  their 

t  Aphrododerus  and  Gyinnotus,  and  other  genera  of  distinct  orders  have  this  forward 
position  of  the  anus  also. 

X  Tlic  air  bladder  is  in  several  families  present  in  some  species  and  absent  in  others. 

$  The  presence  or  absence;  of  scales  on  the  head,  or  on  portions  of  it,  is  a  generic 
character  subject  to  great  variation  in  many  families  and  quite  constant  in  otlicrs. 

n  I  cannot  recall  anytliing  but  tlie  barbels  on  the  head  and  Jaws  of  many  genera,  of 
Cyprinoids,  Siluroids,  Gadoids,  etc.,  etc.,  that  can  lie  said  to  be  tactile  organs,  among 
fishes,  with  the  exception  of  the  fleshy  papillae  on  the  head  and  body  of  the  blind  fishes 
of  tlie  American  and  Cuban  caves,  an<l  tlie  filaments  of  the  fin  rays  of  many  fishes 
and  the  fleshy  ventral  rays  of  the  Gurnards. 

IT  Of  all  flns,  the  ventrals  are  the  most  likely  to  deviate  ttom  their  normal  structure 
and  position.  Their  presence  or  absence,  as  exhibited  in  many  families,  and  often  by 
different  ages  ot  the  same  fisli,  and  the  great  variation  in  tlicir  position  in  different 
genera  of  the  same  fhmily,  render  any  change  in  tliem  of  eitlier  generic,  specific,  or 
individual  character,  or  simply  indicative  of  age  (as  tliey  ara  lost  in  some  adult  fishes 
while  present  in  the  young,  and  in  others  not  developed  until  after  the  other  fins). 

••  As  I  have  alluded  to  the  fact,  in  the  first  part  of  tliis  paiier,  the  eyes  of  fislies  are 
no  more  tlie  constant  and  unvarying  part  of  the  fish  stnicture  than  the  ventral  fins,  and 
like  them  are  Mibject  to  almost  every  conceivable  variation  in  position  in  the  head,  and 
perfection  in  structure. 

ft  The  largest  i«pecimen  I  have  f  ccn  of  Typhlichthys,  is  less  than  two  inches  in  length, 
and  as  the  eye  of  an  Aroblyopsis  of  twice  t'le  siz?  is  not  over  a  32d  of  an  inch  in  width, 
it  must  be  very  small  indeed  in  Typhlichthys.  and  I  confess  to  not  being  able  to  find  it 
in  an  ordinary  dissection,  assisted  only  by  a  good  lens. 
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acknowledged  nearest  allies,  we  can  only  trace  what  could  be 
regarded  as  a  transition,  or  an  acceleration,  or  a  retardation  of 
development,  in  simply  those  very  characters,  of  eyes  and  ventral 
fins,  that  are  in  themselves  of  the  smallest  importance  in  the  struc- 
ture (permanence  of  character  considered)  of  a  fish,  and,  as  if  to 
show  that  they  were  of  no  importance  in  this  connection,  we  find 
in  the  same  cave,  blind  fishes  with  ventrals  and  without,  and  in 
the  same  subterranean  stream,  a  blind  fish  and  another  species  of 
the  family  with  well  developed  eyes. 

If  it  is  by  acceleration  and  retardation  of  characters  that  the 
Heteropygii  have  been  developed  from  the  Cyprinodontes,  we  have 
indeed  a  most  startling  and  sudden  change  of  the  nervous  S3*stem. 
In  all  fishes  the  fifth  pair  of  nerves  send  branches  to  the  various 
parts  of  the  head,  but  in  the  blind  fishes  these  branches  are  devel- 
oped in  a  most  wonderful  manner,  while  their  subdivisions  take 
new  courses  and  are  brought  through  the  skin,  and  their  free  ends 
become  protected  by  fieshy  papillse,  so  as  to  answer,  by  their  deli- 
cate sense  of  touch,  for  the  absence  of  sight.  At  the  same  time 
the  principle  of  retardation  must  have  been  at  work  and  checked 
the  development  of  the  optic  nerve  and  the  eye  (which  probably 
exists  externally  in  the  young  fish),  while  acceleration  has  caused 
other  portions  of  the  head  to  grow  and  cover  over  the  retarded  eye. 

Now,  if  this  was  the  mode  by  which  blindness  was  brought  about 
and  tactile  sense  substituted,  why  is  it  that  we  still  have  Cholo- 
gaster  Agassizii  in  the  same  waters,  living  under  the  same  condi- 
tions, but  with  no  signs  of  any  such  change  in  its  senses  of  sight 
and  touch  ?  It  may  be  said  that  the  Chologaster  did  not  change 
because  it  probably  bad  a  chance  to  swim  in  open  waters  and 
therefore  the  eyes  were  of  use  and  did  not  become  atrophied. 
We  can  only  answer,  that  if  the  Chologaster  had  a  chance  for 
open  water,  so  did  the  Typhlichthys  and  yet  that  is  blind. 

If  the  Heteropygii  have  been  developed  from  Cyprinodontes, 
how  can  we  account  for  the  whole  intestinal  canal  becoming  so 
singularly  modified,  and  what  is  there  in  the  difference  of  food  or 
of  life  that  would  bring  about  the  change  in  the  intestine,  stomach 
and  p3'loric  appendages,  existing  between  Chologaster  and  Typh- 
lichthys in  the  same  waters?  To  assume,  that  under  the  same  con- 
ditions, one  fish  will  change  in  all  these  parts  and  another  remain 
intact,  by  the  blind  action  of  uncontrolled  natural  laws,  is,  to  me, 
an  assumption  at  variation  with  facts  as  I  understand  them. 
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Looking  at  the  case  from  the  standpoint  which  the  facts  force 
me  to  take,  it  seems  to  me  far  more  in  accordance  with  the  laws  of 
nature,  as  I  interpret  them,  to  go  back  to  the  time  when  the 
region  now  occupied  by  the  subterranean  streams,  was  a  salt  and 
brackish  water  estuar}',  inhabited  b}'  marine  forms,  including  the 
brackish  water  forms  of  the  Cyprinodontes  and  their  allies  (but  not 
descendants)  the  Ileteropygii.  The  families  and  genera  having  the 
characters  they  now  exhibit,  but  most  likely  more  numerously  rep- 
resented than  now,  as  many  probabl}'  became  exterminated  as  the 
salt  waters  of  the  basin  gradually  became  brackish  and  more  lim- 
ited, as  the  bottom  of  this  basin  was  gradually  elevated,  and 
finally,  as  the  waters  became  confined  to  still  narrower  limits  and 
changed  from  salt  to  brackish  and  from  brackish  to  fresh,  only 
such  species  would  continue  as  could  survive  the  change,  and  they 
were  of  the  minnow  t3'pe  represented  by  the  Ileteropygii,  and  per- 
haps some  other  genera  of  brackish  water  forms  that  we  have  not 
yet  discovered. 

In  support  of  this  hyiK)thesis  we  have  one. species  of  the  famil}', 
Chologaster  cormUus^  now  living  in  the  ditches  of  the  rice  fields  of 
South  Carolina,  under  very  similar  conditions  to  those  under  which 
others  of  the  family  may  have  lived  in  long  preceding  geological 
times ;  and  to  prove  that  the  development  of  the  family  was  not 
brouj^ht  about  by  the  subterranean  conditions  imder  which  some 
of  the  species  now  live,  we  have  the  one  with  eyes  living  with  the 
one  without,  and  the  South  Carolina  species  to  show  that  a  sub- 
terranean life  is  not  essential  to  the  development  of  the  singular 
characters  which  the  fiimily  possess. 

That  a  salt  or  brackish  water  fish  would  be  most  likelv  to  be 
the  kind  that  would  continue  to  exist  in  the  subterranean  streams, 
is  probable  from  the  fact  that  in  all  limestone  formations  caves 
are  quite  common,  and  would  in  most  instances  be  occupied  first 
with  salt  water  and  then  brackish,  and  finally  with  fresh  water  so 
thoroughl}'  impregnated  with  lime  as  to  render  it  probable  that 
brackish  water  species  might  easily  adapt  themselves  to  the 
change,  while  a  pure  fresh  water  species  might  not  relish  the  solu- 
tion of  lime  any  more  than  the  solution  of  'salt,  and  we  know  how 
few  fishes  there  are  that  can  live  for  even  an  hour  on  being 
changed  from  fresh  to  salt,  or  salt  to  fresh,  water.  .  We  have  also 
the  case  of  the  Cuban  blind  fishes  belonging  to  genera  with  their 
nearest  representative  in  the  family  a  marine  form,  and  with  the 
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whole  family  of  cods  and  their  allies,  to  which  group  the}'  belong, 
essentially  marine.  Further  than  this  the  cat  fish  from  the  subter- 
ranean stream  in  Pennsylvania  belongs  to  a  family  having  many 
marine  and  brackish  water  representatives.  As  another  very  in- 
teresting fact  in  favor  of  the  theory  that  the  Ileteropygii  were 
formerly  of  brackish  water,  we  have  the  important  discovery  by 
Prof.  Cope  of  the  Lernsean  parasite  on  a  specimen  of  Amblyopsis 
from  the  Wyandotte  cave  ;  this  genus  of  parasitic  crustaceans  be- 
ing very  common  on  marine  and  migratory  fishes,  and  much  less 
abundant  on  fresh  water  species. 

Thus  I  think  that  we  have  as  good  reasons  for  the  belief  in 
the  immutability  and  early  origin  of  the  species  of  the  family  of 
Heteropygii,  as  we  have  for  their  mutability  and  late  development, 
and,  to  one  of  my,  perhaps,  too  deeply  rooted  ideas,  a  far  more 
satisfactory  theory ;  for,  with  our  present  knowledge,  it  is  but  the- 
ory on  either  side. 


EXPLANATION  OP  PLATES. 

PLATE  1. 

[All  the  flj^rcs  on  this  plate  are  from  original  drawinga  by  Prof.  J.  Wyman.J 

Fio.  1.  Brain,  nerves  and  organ  of  hearing  of  Amblyopsis  spelaaiisf  enlarged ;  a,  olfac- 
tory lobes  and  nerves;  6,  cerebral  lobes;  c,  optic  lobes;  d,  cerebellum;  c, 
organ  of  hearing,  showing  the  seniicirciUar  canalhi,  with  the  otolite  repre- 
sented in  place  by  the  dotted  lines;  /,  medulla  oblongata;  ^,  optic  nerves 
and  eye  specks. 

Pig.  2.    Otolito.  enlarged. 

Fig.  3.  Eye,  magnified  (natural  size  one-sixteenth  of  an  inch  in  length) ;  a,  optic  nerve ; 
6,  sclerotic  membnine;  c,  layer  of  colorless  cells;  rf,  layer  of  pigment  cells 
(iris?);  c,  lens. 

Fig.  4.    Lens,  enlarged  and  showing  the  cells. 

Fig.  5.  Eye,  enlai-ged,  showing  tlie  muscular  bands,  a,  a,  a,  a;  b,  the  lens  pressed  out 
of  place;  c,  the  optic  nerve. 

Pig.  6.  Top  of  head,  showmg  the  cauals  under  the  skin,  of  the  natural  size.  The  two 
black  dots  and  lines  indicate  the  eyes  nnd  optic  nerves  in  position. 

Pig.  7.    Top  of  head,  showing  the  arrangement  of  the  ridges  of  papillic.    Natural  size. 

Fig.  8.    One  of  the  ridges  of  papilla:  from  the  head,  magnified. 

Fig.  9.  Three  of  the  papilla?  ftom  the  ridge,  still  more  magnified,  showing  the  cup- 
shaped  summit  and  projecting  filament. 

Pig.  10.  A  portion  of  the  ridge  magnified,  and  treated  with  acid,  to  show  the  arrange- 
ment of  the  nervous  plexus  supplying  the  papilla>  with  nerve  filaments  fi*om 
a  branch  (a)  of  the  fifth  pair. 

Pig.  11.  Epithelial  cells  A-om  the  head. 

Pig.  12.  Epithelial  cells  A'om  the  body. 

Fio.  13.  A  fish  with  eyes,  found  in  the  stomach  of  an  Amblyopsis. 
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PLATE  2. 

Fio.  1.  AMBLTOP8I8  8PEL.CI7S  DcKaj.    Natural  8ixe. 

la.  Stomach  and  pyloric  appendages.    Twice  natural  size. 

1  b.  Scale,  magnified. 

1  c.  Abdominal  cavity,  showing  position  of  stomach  and  single  ovary.    Natural 

size. 
Fio.  2.      Cholooastee  cornutcs  Agassiz.    Natural  size. 

2  a.    Stomach  and  pyloric  appendages.    Twice  natural  size. 
26.    Scale,  magnified. 

2  e.    Abdominal  cavity,  showing  stomach  and  single  ovary  behind  the  stomach . 

Twice  natural  size. 
Fio.  3.      TTPULICHTHY8  8UBTEBEANEU8  Girard.    Natural  size. 

3  a.    Stomach  and  pyloric  appendages.    Twice  natural  size  . 

3  6.    Scale,  magrnifled 

Fio.  4.      CHOLOOA8TER  A0A88IZII  Putuam.    Natural  size. 

4  a.    Stomach  and  pyloric  appendages.    Twice  natural  size. 
46.    Scale,  magnified. 

The  scales  figured  on  the  plate  are  all  from  the  second  or  third  row  onder  the  dorsal 
fin.  4  6  is  represented  with  the  posterior  margin  down,  all  the  others  are  represented 
with  the  posterior  margin  on  the  If/t.  The  natural  size  of  the  scales  is  given  by  the 
minute  outline  at  the  left  of  the  figures  above  each  scale ;  4  6  is  so  small  that  the  natural 
size  can  hardly  be  represented  by  tho  black  dot. 


KOTE  TO  article  IN  DECEMBER  NUMBER,  BY  A.  8.  PACKARD,  JR. 

Slnc«  my  article  was  printed.  Prof.  Cope's  article  entitled  "Life  in  the  Wyan- 
dotte Cave^  has  appeared  in  the  "Annals  and  Magazine  of  Natural  History*'  (Lon- 
don) for  November.  He  enumerates  the  following  articulates  as  inhabitants  of  this 
cave;  *^  Anophthtilmui  Tellkampfli,  and  another  species;  two  species  of  Staphylinidae ; 
Raphidophora ;  two  species  of  fifes;  an  Aranea-like  and  Opilio-like  spider;  a  species  gt 
Pseudotremia;  Cambarus  pellucidus,  an  unknown  aquatic  Crustacean  with  external 
egg  pouches,  and  a  Lcmsean  (crustacean)  parasitic  on  the  blind  fish.  Of  these  one 
beetle  (Anophthalmus),  the  cricket  (Raphidophora),  a  fly,  the  Opilio-like  spider,  the  cen- 
tipede, and  the  blind  crawfish,  are  probably  the  same  as  those  found  in  the  Mammoth 
Cave.  Two  beetles  and  two  crustaceans  are  certainly  different  fh>m  those  of  the 
latter,  and  tho  centipedes  are  much  more  numerous.  The  Gammarold  cnietacean 
found  in  the  waters  of  the  Mammoth  Cave,  and  which  is,  no  doubt  in  part,  the  food  of 
the  blind  fiali,  we  did  not  find;  but  some  such  species  no  doubt  exists,  as  we  found  an 
abundance  of  a  lively  little  tetradecapod  crustacean  near  the  mouth  of  a  cave  close  by."' 


A  NEW  ERECTING  ARRANGEMENT,   ESPECIALLY 
DESIGNED   FOR  USE  WITH   BINOCULAR 

MICROSCOPES. 

BY    R.    H.    WARD,    M.D. 

.  For  dissecting  and  other  manipulations  under  magnifying  pow- 
ers, the  simple  microscope  is  awkward  and  unsatisfactory,  and 
has  been  made  to  serve  as  a  binocular  only  with  low  powers  ;  but 
the  superb  field  of  the  compound  microscope  has  been  compara- 
tively little  used  for  these  purposes  because  few  persons  can  work 
to  advantage  under  an  inverting  arrangement,  the  erectors  usually 
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furnished  ore  not  good,  and  the  use,  otherwise  satisfactory,  of  a 
good  objective  as  an  erector  has  not  as  yet  afforded  the  advantage 
of  binocular  vision.  The  simple  expedient  now  proposed  is  de- 
signed to  increase  the  usefulness  of  the  stereoscopic  binoculars  in 
ordinary  use  by  rendering  them  easily  available  for  purposes  which 
require  an  erect  image. 

Last  summer  I  proposed,  at  the  Indianapolis  meeting  of  the 
American  Association,  to  place,  for  certain  purposes,  an  erecting 
objective  below  instead  of  above  the  regular  objective  of  the  micro- 
scope. Then,  of  course,  the  regular  objective  becomes  the  erector, 
and  the  accessory  one  below  acts  as  the  objective.  This  simple 
expedient,  applied  to  Wenham's  or  other  non-erecting  binoculars, 
leaves  little  to  be  desired  for  the  purposes  of  a  dissecting  micro- 
scope. As  a  simple  contrivance,  the  lenses  of  a  one-and-a-half 
or  two-inch  objective  (preferably  a  solid  or  single-combination 
one)  may  be  packed  or  screwed  into  the  upper  end  of  an  adap- 
ter which  when  screwed  into  the  nose-piece  of  the  microscope  car- 
ries them  up  close  to  the  binocular  prism,  and  into  the  lower  end 
of  which,  lengthened  more  or  less  by  two  or  three  adapters  of 
various  lengths,  the  object  glass  may  be  screwed.  A  more  ele- 
gant but  scarcely  more  satisfactory  arrangement  is  an  adapter 
with  sliding-tube  adjustment  which  varies  to  the  extent  of  an  inch 
or  more  the  distance  between  the  erector  and  objective.  Differ- 
ent powers  and  distances  will  of  course  be  used  according  to  the 
wants  of  different  observers.  The  combination  which  has  proved 
most  convenient  in  my  hands  consists  of  a  two-inch  erecting  lens 
close  to  the  binocular  prism,  and  a  two-thirds  objective  at  a  dis- 
tance, measured  to  its  lowest  end,  of  from  three  to  four  and  a  quar- 
ter inches  below  the  erector  ;  giving  powers  often  to  fifty  diameters, 
and  requiring  a  working  distance  between  the  stage  and  the  bi- 
noculat  prism  of  four  and  one-half  to  five  inches,  which  is  quite 
practicable  with  large  stands.  A  shorter  working  distance  may 
be  gained  at  a  slight  disadvantage.  With  a  two-inch  erector  and 
four-tentl\s  inch  objective,  powers  of  eight  to  fifty  diameters  can 
be  secured  without  removing  the  binocular  prism  more  than  four 
inches  from  the  stage  ;  and  with  a  one-inch  erector  and  two-thirds 
inch  objective  a  power  of  forty  diameters  is  obtained  with  the 
binocular  prism  three  and  three-fourths  inches  from  the  stage. 
When,  however,  suflftcient  working  distance  cannot  be  obtained,  the 
object  may  sometimes  be  placed  upon  the  substage,  or,  oftener, 


32  THE  RATTLESNAKE   AND    NATLTKAL    SELECTION. 

the  siibstajTC  removed  and  the  bodv  racked  down  so  as  to  fociiH 
thron;^!)  the  empty  stage  upon  the  table,  a  block  or  box,  or  an  ex- 
temporized stage  occupying  the  usual  position  of  the  mirror  and 
illumiuated  by  the  mirror  after  the  method  suggested  by  Mr. 
James  Smith,  lu  this  case  it  is  desirable  to  increase  the  working 
distance  between  the  prism  and  the  object  by  var^Mug  the  lenses 
employed.  Tluis  a  one-and-a-half-inch  objective  at  from  three 
and  three-fourths  to  five  and  three-fourths  inches  from  the  erector 
will  give  powers  of  six  to  fifty  diameters  and  working  distance 
from  prism  of  seven  to  ten  inches.  The  erector  may  also  be  re- 
moved an  inch  or  more  from  the  prism.  When  this  latter  arrange- 
ment is  to  be  used  exclusively,  placing  the  object  at  from  eight 
to  ten  or  twelve  inches  from  the  prism,  as  in  many  students*  mi- 
croscopes, the  apparatus  is  further  simplified  bv  screwing  a  two- 
inch  objective  into  the  nose-piece  in  its  usual  position,  as  an  erec- 
tor, and  screwing  or  sliding  over  it  an  adapter  carrying  a-one-and- 
a-half  or  two-inch  objective  from  four  to  six  inches  lower  down 
Some  contrivance  is  required  to  illuminate  transparent  objects  un- 
der the  lower  powers  ;  but  o])ake  and  translucent  objects  on  a  black 
ground  can  be  dissected  and  manipulated  with  great  facility. 

The  same  erecting  arrangement  can  be  used  in  connection 
with  monocular  microscopes  that  have  no  draw-tube  and  therefore 
cannot  use  an  erector  in  the  usual  position.  It  may  also  be  used 
as  a  means  of  working  Wenham's  and  other  binoculars,  with 
high  powers.  With  powers  of  five  hundred  or  one  thousand  di- 
ameters, however,  it  is  still  difidcult  to  obtain  good  definition  or  to 
fully  light  both  fields. 
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BY   PROF.    N.    8.    SHALER. 

For  some  years  1  have  been  teaching  that  the  tail  appendage  of 
the  rattlesnake  was  not  to  be  explained  on  the  doctrine  of  natural 
selection,  inasmuch  as  it  could  contribute  in  no  way  to  the  advan- 
tage of  the  animal.  It  seemed  to  me  quite  clear  that  it  was  rather 
calculated  to  hinder  than  to  help  the  creature  in  the  race  of  life 
by  warning  its  prey  of  its  presence.     Nor  did  it  seem  easy  to  ac- 
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coant  for  its  existence  by  supposing  that  it  was  used  as  a  sex- 
ual call  and  had  been  brought  up  by  natural  or  sexual  selection 
for  some  such  office.  The  burrowing  habits  of  the  serpents  would 
seem  to  make  sexual  calls  almost  unnecessary  and  there  is  no  evi- 
dence to  make  a  reasonable  basis  for  belief  that  rattlesnakes 
exercise  any  such  choice  in  pairing  as  woiild  lead  to  the  develop- 
ment of  this  very  singular  appendage.  Last  summer,  however,  1 
had  a  long  desired  opportunity  of  examining  a  little  into  the 
habits  of  the  rattlesnake  and  obtained  some  results  which  have 
served  to  shake  my  confidence  in  the  opinions  I  had  held  as  to  the 
usefulness  of  his  rattle.  The  observations  are,  as  it  will  be  seen, 
rather  insufficient  for  a  determination  of  the  points  in  question, 
but  it  may  be  long  before  I  am  able  to  add  to  them,  so  I  give 
them  now  hoping  that  some  one  with  better  opportunities  for 
studying  the  ways  of  this  interesting  creature  may  either  confirm 
my  opinion  or  refute  it. 

The  first  and  only  living  and  active  rattlesnake  which  I  met  on 
a  carriage  journey  of  some  months'  duration  made  during  the  past 
summer  through  that  part  of  the  Appalachian  chain  where  these 
serpents  most  abound  was  in  the  middle  of  a  road  near  the  Kishi- 
coquillas  Valley,  Pennsylvania.  As  the  sound  of  my  carriage 
disturbed  the  surly  fellow  in  his  pleasant  basking  place  in  the 
dusty  way,  he  begun  to  sound  his  warning  when  we  were  over  a 
hundred  feet  from  him.  Although  quite  accustomed  to  the  sound, 
having  had  specimens  captive  for  months  at  a  time,  I  mistook  it 
for  that  made  by  our  "locust,"  the  Cicada  rimosa  Say,  nor  did  I 
perceive  the  error  until  my  companion,  Mr.  A.  R.  Crandall,  called 
my  attention  to  the  serpent  when  we  were  witliin  forty  feet  of  it. 
My  wife  and  child,  a  little  girl  of  eight  years,  who  were  in  the 
carriage  also  mistook  the  noise  for  that  made  by  the  Cicada,  which 
was  abundantly  familiar  as  it  had  been  for  a  long  time  the 
most  accustomed  sound  heard  while  we  were  travelling  through  the 
wooded  mountain  country. 

I  have  found  that  the  note  of  the  rattlesnake  is  recognized 
by  many  persons  as  indistinguishable  from  the  sound  made  by  the 
Cicada.  Professor  Brewer,  whose  long  experience  in  the  service  of 
the  California  Geological  Survey  gave  him  quite  unrivalled  op- 
portunities for  becoming  familiar  with  the  sound  made  by  this 
reptile,  tells  me  that  he  was  on  one  occasion  at  least  in  great  dan- 
ger of  being  bitten  by  one  of  these  animals  on  account  of  having 
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siipjinacd  ihat  iU  persistent  ruttle  was  only  Uie  wliirriiig  of  a  luini.'tt. 
'riie  r»iige  in  pitch  in  the  riUtling  suiind  of  tlie  sniilce  is  ((uitc 
great ;  it  is  (>vcn  difficult  to  undcrstaiul  tiovr  sliaip  it  cnn  bv  fVoin  a 
study  of  the  sound  mode  by  the  animiils  tnmed  by  ca|>tivity,  but 
at  tlic  some  time  tlie  note  of  the  locust  is  also  very  variable  so 
that  one  is  not  able  to  disciiniinate  by  (liis  means.  Tlie  reader 
will  doubtless  have  canglit  the  main  point  towards  which  tlics* 
facts  so  plainly  tend,  uumcly.  that  the  imitntion  of  the  note  of  thu  lo- 
cust may  {rassibly  bo  of  high  vnlu«  to  the  ratllosnuke.  Thu  Ci- 
cada fkirniahes  the  most  siitlsfactoiy  mouthftil  to  mauy  of  our  birds. 
Almost  every  ohaerver  of  the  life  of  our  wuorls  unit  fields,  has  seen 
n  bird  8|iyiug  luviund  u  bmiich  whence  came  the  whirring  of  a  lo- 
cust ;  suddenly  there  would  be  nn  end  of  the  munotonous  sound, 
and  a  moment  after  the  bird  would  be  seen,  beating  tliu  witigs  off 
the  insect  by  pounding  it  against  the  ground.  It  is  quite  evi- 
dent that  any  animal  which  preyed  upon  birds  would  gain  a  decided 
advantage  from  being  able  to  imitate  the  sound  mode  by  the  crea- 
tures on  which  the  birds  fed,  so  that  we  can  well  imi^ne  that  those 
snakes  endowed  with  the  power  of  attracting  binls  would  t>«  the 
I>e8t  fed  and  multiply  the  most  rapidly.  From  this  point  of  view 
we  can  also  understand  how  it  is  that  birds  have  been  seen  flut- 
tering around  a  rattlesnake  without  calling  into  piny  the  unrea- 
sonable agency  of  fascination  ;  the  bird  in  this  cose  being  in  soarcb 
of  bis  food  and  decoyed  into  the  range  of  the  serpent's  spring.* 
It  is  a  well  known  fact  that  birds,  even  those  which  have  tlie  best 
determined  notes,  are  easily  misled  by  sounds  which  approach. 
even  though  imperfectly,  the  calls  of  their  species  or  the  sounds 
of  their  prey,  so  that  the  imperfections  in  the  note  of  a  rat- 
tlesnake when  considered  as  an  imitation  of  the  Cicada  i^nnot 
count  much  as  an  argnment  against  this  view. 

If  this  view  be  correct,  then  we  must  regard  the  rattle  of  the 
rattlesnake  as  a  useful  appendage,  and  not  an  instrument  calcu- 
lated to  dij  it  injury  liy  warning  its  prey  of  its  presence.t     But  it 

•  I  bid  no  oppodnnily,  rccontly,  of  B»lng  ■  IIvIiir  (Jobrii  ill  Ciipello  la  ■  r tatu  of  «- 
clfannont.  The  lirsl  impreSBlon  KKa  bciw  entfrelir  unlike  lUiy  atlier  ei-r[iCDt  II  w»s.  Tba 
broBcl.  flitt  banncr-aliaped  neuk  qiidb  the  (lender  ttntT  at  Ih  ■  IhmIjt  woiiM  n-ndllir  lead 
oua  to  niptwac  UiM  II  ml  somelhiaK  vcr;  dUrMviiCtroTn  a  innkc.  I  onn  rcatlU]' tOUB • 
Ine  that  unlnula  nlilcli  hul  leaniud.  bf  aeleirlliiQ  or  uUicrnlac.  to  alinu  crenlurui  thapaO 
Uko  MTpclita,  would  tM  DUllr  mltled  li)' Ibo  Blranga  abapa  oriho  pobra  ami  Rill  to  avoid 
It  or  eten  bo  atlniflcd  towtrdi  U  by  lbs  cariosltr  wlilcli  anlmali  often  show  ta  ace 
eloajly  or  erta  smiiU  any  Etrilog*  objerl. 

t  HjvUlesnakss  of  tlio  geniu  CrotalophoniB  malir;  little  or  no  ii"l-r  wlHi  ihe  impprfe  •! 
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is  by  no  means  so  easy,  even  if  we  allow  all  that  can  be  claimed  for 
natural  selection,  to  account  for  the  development  of  this  ap- 
pendage. The  following  seems  to  me  the  most  satisfactory  con- 
ception of  its  evolution,  looking  at  the  ipatter  from  Mr.  Darwin's 
point  of  view.  It  is  a  fact  well  known,  doubtless,  to  those  who 
have  observed  serpents,  though  I  find  no  mention  of  it  in  the 
works  I  have  consulted,  that  many  serpents,  when  in  a  state  of, 
excitement  vibrate  the  end  of  their  tail  just  as  the  rattlesnake 
does.*  This  movement  is  likely  enough  the  same  in  character  as 
that  which  occurs  in  the  hinder  part  of  the  spinal  column 
among  higher  animals  under  excitement.  The  wagging  of  the 
dog's  tail  is  a  rhythmical  movement  of  essentially  the  same 
character  as  the  movement  of  the  rattlesnake.  Taking  the  same 
line  of  argument  as  that  adopted  by  Mr.  Darwin  with  regard  to 
tlie  monthly  phenomena  observable  among  the  mammalia,  it  could 
be  claimed  that  the  tendency  to  move  the  tail  was  explicable  on 
the  following  grounds.  During  more  than  half  the  lifetime  of  the 
group  of  vertebrates,  from  the  point  of  their  presumed  origin  at 
the  close  of  the  Silurian  down  to  the  present  day,  the  caudal  por- 
tion of  the  body  was  used  as  the  propelling  agent.  Fishes,  with 
slight  exceptions,  propel  themselves  by  a  reciprocating  movement 
of  the  tail.  All  conditions  of  excitement  at  once  manifest  them- 
selves in  the  violent  movement  of  this  part  of  the  body.  Whether 
in  flight  or  chase  or  under  the  influence  of  sexual  excitement,  thiH 
movement  is  the  important  element  of  success.  It  is  by  no  means 
sttiprising  that  the  motion  which  was  for  ages  the  point  which  natu- 
ral selection  operated  most  intensely,  for  those  forms  which  had 
the  capacity  for  making  this  alternate  movement  of  the  tail  with 
the  greatest  rapidity  would  be  most  successful  in  flight  or  chase, 
should  have  survived  its  usefulness  and  remained  as  a  mere  feature 
of  expression  in  most  of  our  animals.      It  may  be  remarked  in 

rattles  of  the  tail.  In  this  genns,  therefore,  there  could  have  been  no  advantage  derived 
flrom  imitation.  It  may  be  said,  however,  that  the  rattles  which  have  little  functional 
value  in  this  genus,  if  making  a  sound  be  their  real  ftmction^  are  even  more  irregular  in 
nnmber  and  shape  than  in  the  Crotalus.  The  truth  probably  is  that  there  is  un  inherent 
tendency  to  form  rattles  in  this  gi*oup  of  serpents  and  these  structures  are  seized  upon 
by  natural  selection  and  made  functional. 

*  Since  the  above  matter  was  put  in  type,  I  have  learned  that  Prof.  JeffHes  Wyman 
made  a  communication  to  the  Boston  Society  of  Natural  History,  concerning  the  occnr- 
rence  of  this  movement  in  the  tails  of  snakes  other  than  the  rattlesnake,  some  two  or 
three  years  ago.  I  have  failed  to  And  any  notice  of  the  communication  in  the  Proceed- 
ings of  the  Society,  though  there  can  be  nj  doubt  that  this  eminen,  naturalist  should 
be  credited  with  the  priority  on  this  point. 


3fi  THE   RATTLESKAKE   AND  KATUBAL  a&LECTIOK. 

poBsing  tli»t  the  obstinnti;  survival  of  the  tail  among  the  verte* 
brates  may  be  accounted  for  by  the  intense  bodily  inertia,  if  w» 
may  ao  call  it,  which  causes  the  energy  of  survival  of  useless 
strnoturea  to  be  proportion nte  to  the  length  of  time  which  they 
have  been  of  use  to  the  groups  to  which  they  belong.  It  ie  natural 
enough  that  a  part  of  the  body  sitntited  at  one  of  the  t'egionf  of 
manifold  relations  as  the  tail  is,  and  unappropriated  to  any  spe- 
cial Omctton,  should  bo  put  to  use  in  various  ways,  as  a  prcheasile 
instruiatint  by  some  monkeys  and  other  animals,  or  a  building  tool 
by  the  beavers,  as  a  fly-brush  by  many  others,  etc. 

Mr.  Herbert  Spencer  has  already  sn^esteii  that  tho  wagging  of 
the  dog*9  tail  and  shnilar  movements  of  that  ai>pcndage  is  in  fact  an 
escape  of  nervous  force  restrained  from  other  modes  of  expression 
at  the  moment.  Looking  at  tho  matter  froia  this  point  of  view, 
which  is  doubtless  quite  satisfactory,  we  may  reconcile  it  perfectly 
with  the  views  which  have  just  been  proaeuted  by  supposing  that 
the  aucicnt  and  no  longer  functional  channel  of  escape  for  nervous 
force,  the  tail,  lias  remain&l  the  way  of  outlet  for  the  suppressed 
energy  of  the  animal.  Tho  older  the  channel  the  less  ea«y  it  is 
to  close  it  either  by  volition  or  by  uatnral  selection. 

Be  the  cause  of  the  persistence  of  the  tail  and  its  movement 
what  it  may,  we  are  still  justified  in  assuming  as  the  starting 
|>oint.  that  the  progenitor  of  the  rattlesnake  had  the  alternating 
motion  of  the  tail  common  among  snakes.  It  is  the  opinion  of 
some  lierpetologists  that  the  rattles  are  the  remains  of  the  skius 
successively  shed  by  the  animal.  The  rate  of  development  of  the 
rattles,  together  with  the  fact  that  the  skins  of  some  serpents  are 
more  imperfectly  detached  fVom  the  region  about  the  tall  than  at 
other  parts  of  the  body,  makes  this  view  very  probable.  Let  us 
suppose  that  we  had  a  group  of  poison-fanged  eeri>ents,  acciden- 
tally tending  to  keep  the  tail  skin  in  the  peculiar  fashion  of  rattle- 
snakes and  that  in  some  of  these  it  was  j»eraistent  enougli  to  make 
the  whirring  sounil  of  the  Cicada  when  the  tail  was  rapidly  moved 
under  excitement.  These  would  survive  and  breed  the  niiost  surely' 
and  so  that  feature  would  become  hereditary.  The  great  variabil- 
ity in  the  number  of  rattles  in  the  ditferent  forms  of  rattlesnakes 
and  the  late  time  of  their  development,  even  among  those  which 
difl[trin  no  other  regard,  would  seem  to  indicate  that  this  stmctore 
has  not  yet  been  firmly  fixed  by  long  inheritance. 

The  reader  will  please  not  suppose  that  because  1  have  boldly 
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followed  the  lead  of  the  most  advanced  of  the  champious  of  nat- 
ural selection  that  I  am  convinced  of  its  sufficiency  as  an  expla- 
nation of  the  great  diversities  which  exist  among  animals  or  of 
its  being  sufficient  basis  for  an  explanation  of  the  snake's  rattle. 
But  having  been  driven  step  by  step  from  a  decided  opposition  of 
the  whole  theory  and  compelled  to  accept  it  as  a  vera  causa,  though 
I  think  one  much  more  limited  in  its  action  among  animals  than 
Mr.  Darwin  believes,  I  feel  it  to  be  my  duty  to  examine  every  one 
of  those  points  upon  which  I  have  relied  for  evidence  against  it. 
It  must  be  confessed  that  the  case  of  the  rattlesnake  seems  to 
me  no  longer  the  bar  to  the  acceptance  of  the  theory  it  once  did. 
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Norwegian  Zoology.  *  —  The  thoroughness  and  zeal  shown  by 
the  Scandinavian  naturalists  in  working  up  minutely  the  fauna  of 
their  shores  is  remarkable.  While  the  land  animals  and  plants 
of  the  country  of  Linnaeus  and  Fabricius  have  been  most  zealously 
described,  of  late  years  no  region  has  been  so  thoroughly  explored 
with  the  dredge  and  net  as  the  coast  of  Denmark,  Norway  and 
Sweden.  We  are  also  indebted  for  nearlv  all  our  most  accurate 
knowledge  of  the  natural  history  of  Greenland,  Iceland  and  Spitz- 
bergen  to  the  hardy  and  adventurous  sons  of  the  Norsemen,  who 
first  visited  those  islands  for  discovery  and  conquest.  And  it  is  a 
fact  that  in  those  countries  where  the  land  is  most  barren  in  or- 
ganized life,  the  most  valuable  knowledge  of  biology  has  been 
acquired.  With  a  few  exceptions  no  one  has  done  more  to  ad- 
vance zoology  in  the  highest  sense  than  Professor  Michael  Sars. 
The  marine  zoologists  of  our  own  country  owe  him  a  peculiar  debt 
of  gratitude,  for  his  writings  have  been  a  constant  source  of  infor- 
mation, and  better  still  a  stimulus  to  do  more  thorough  and  last- 
ing work. 

The  present  memoir  consists  of  detailed  and  beautifully  illus- 
trated descriptions  of  new  additions  to  the  marine  fauna  of  the 
bay  of  Christiania.     The  figures  have  been  drawn  by  Dr.  G.  O. 

*Bi<lrng  til  Kundskab  om  ClirietianiafJonlcnB  Fauna.  II.  Af  Michivl  Sars.  (Pre- 
pared fh)m  bis  manuscript  by  his  son,  G.  O.  Sars.)  Christiania,  1870.  8vo.  pp.  114. 
with  six  plates. 
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Sars,  one  of  the  most  eminent  of  the  younger  European  zoolo- 
gists, and  a  zoological  artist  of  unusual  skill. 

The  chief  interest  of  the  book  is  in  the  accounts  and  figures  of  the 
curious  crustacean  parasites  found  .living  on  worms.  These  are 
degraded  water  fleas  (Copepoda),  like  the  Lemseans  found  living 
on  the  gills  of  fishes.  The  Danish  naturalist  Kro^'er,  recently  de- 
ceased, was  the  first,  we  believe,  to  discover  one  of  these  parasites 
on  a  worm  (Polynoe).  Keferstein,  a  German  naturalist,  after- 
wards detected  several  similar  forms,  and  more  recently  Steen- 
strup,  Claparcde  and  others  have  found  a  considerable  number  on 
different  worms.  These  discoveries  form  a  new  chapter  in  the  in- 
tricate subject  of  parasitism,  and  open  up  new  relations  in  the 
study  of  biology. 

New  Galapagos  Birds.* — During  the  course  of  seven  years' 
explorations  in  the  greater  part  of  Central  America,  the  Cordil- 
leras of  the  Andes  in  Columbia,  Ecuador  and  Peru,  Dr.  Habel 
found  time  to  visit  the  Chinca  and  Galapagos  Islands.  While  he 
paid  particular  attention  to  the  natural  and  ph^'sical  history  of 
these  regions,  he  did  not  neglect  the  ethnolog}'  and  meteorology 
of  the  countries  he  visited.  He  has  returned  with  large  collec- 
tions stored  up  in  New  York,  and  we  trust  he  may  get  time  to 
aiTange  and  publish  the  results  of  his  travels.  Meanwhile  the 
birds  of  the  Galapagos  Islands  have  been  identified,  and  in  this 
article,  a  list  of  thirty-seven  species  of  birds  collected  by  him  is 
given,  with  illustrated  descriptions  of  seven  new  species.  The 
authors  state  that  they  "are  preparing  for  publication  a  memoir 
on  the  avifauna  of  this  group  of  islands,  in  which  [they]  propose 
to  embrace  what  has  previously  been  recorded  on  this  subject,  as 
well  as  the  results  of  Dr.  Habers  arduous  investigations." 

Recent  British  OsTRACODES-f — Whoever  attempts  the  difl3cult 
and  wearisome  task  of  studying  and  describing  the  numerous 
shelled  entomostraca  which  swarm  in  our  pools,  ponds  and  streams, 
and  also  in  the  sea,  will  find  the  occasional  papers  of  Mr.  Brady 
invaluable,  while  the  present  is  a  work  ranking  with  the  elaborate 

•Charactor  of  new  Bpecies  of  birds  ooUected  by  Dr.  Habel  in  the  Galapagos  Islauds. 
By  P.  L.  Slater  and  O.  Salvin.  (From  the  Proceedings  of  the  Zoological  Society  of  Lon- 
don.)    May,  1870.    Sro.  pp.  C,  with  cuts. 

\  A  Monograph  of  tlie  Recent  British  Otstracoda.  By  George  S.  Brady.  (From  the 
Transactiona  of  the  L!nna?an  Society,  vol.  xxvi.  (no  date)  4to.  pp.  142,  with  18  plates. 
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volume  of  Baird,  and  the  more  thorough  memoirs  of  Lilljeborg, 
Fischer,  Zenker,  Ciaus,  Sars,  and  others.  The  classification  is 
that  proposed  by  G.  O.  Sars,  son  of  the  distinguished  Norwegian 
zoologist.  Prof.  Michael  Sars,  in  his  "  Oversigt  af  Norges  marine 
Ostracoder"  published  in  1865.  The  Ostracoda  are  represented  by 
the  little  two  shelled  water  fleas,  about  half  a  line  or  less  in 
length,  which  swim  over  the  bottom  or  creap  over  submerged 
plants.  As  remarked  by  the  author,  '*the  geographical  and  bathy- 
metrical  distribution  of  the  Ostracoda  is  a  matter  of  the  greatest 
interest  as  illustrating  the  probable  condition  under  which  the  va- 
rious fossiliferous  strata  have  been  deposited."  We  might  also  add 
that  the  Ostracoda  are  found  in  the  lowest  fossiliferous  strata,  in 
company  with  the  Trilobites  and  Nebaliads.  So  that  a  profound 
knowledge  of  the  living  species  is  absolutely  necessary  for  the 
correct  appreciation  of  some  of  the  earliest  traces  of  life  on  our 
globe. 

The  American  Entomologist. —  I  regret  to  state  contrary  to 
announcement  a  year  ago,  that  this  magazine  will  not  be  contin- 
ued during  the  coming  year.  The  cost  of  publishing  a  paper  so 
profusely  illustrated  with  original  figures  is  great,  and  the  pub- 
lishers, Messrs.  R.  P.  Stndle}^  and  Co.,  have  lately  concluded 
to  discontinue  it,  as  thcv  have  not  met  with  sulTicient  financial  en- 
couragement.  I  have,  however,  since  they  so  decided,  purchased 
from  them  all  the  illustrations,  and  all  interest  in  the  magazine, 
and  hope  at  no  very  distant  day  to  recommence  its  publication  my- 
self. Meanwhile  I  take  this  means  of  thanking  the  many  sub- 
scribers who,  during  the  year,  have  sent  in  expressions  of  encour- 
agement and  appreciation,  or  who  have  signified  their  intention  of 
renewing  subscription.  I  shall  ever  be  glad  to  hear  from  them  on 
entomological  subjects,  and  to  render  them  what  little  service 
lies  in  my  power. — C.  V.  Riley,  St.  Louis,  Mo,,  December  10, 1871. 

BOTANY. 

Dismissal  of  the  Late  Botanist  of  the  Department  of 
Agriculture.  —  Editors  American  Naturalist,  Dear  Sirs: — I 
have  to  request  that  you  will  place  before  the  readers  of  the 
American  Naturalist  the  correspondence  herein  enclosed. 

Dr.  PaiTy  was  thought  to  have  performed  the  duties  of  Bot- 
anist to  the  Department  of  Agriculture  to  the  entire  satisfaction 
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of  the  previous  Commissioner.  His  extraordinarily  abrupt  dis- 
missal upon  the  incoming  of  the  present  Commissioner,  following 
a  course  of  vexatious  treatment  to  which,  he  states,  he  was  sub- 
jected by  his  Chief  Clerk,  does  not  seem  calculated  to  win  the 
confidence  of  scientific  men  in  the  present  administration  of  a 
department  in  which  they  naturally  feel  much  interest. 

Very  respectfully  yours, 

Asa  Gray. 


Department  of  Aomculture, 
WashingUm,  D.  C,  SepUmber  27,  1871 


.! 


Hon,  F.  V[ KTTB,  Commissioner  of  Agriculture, 

Sir  :— In  order  to  enable  me  to  comply  strictly  with  the  regalations  of 
this  Department  in  regard  to  ordinary  correspondence  in  connexion  with 
my  official  duties  as  botanist,  I  respectfully  ask  to  be  Airnished  witli 
written  instructions  on  the  following  points.  1st.  Should  letters  ad- 
dressed to  me  personally,  as  botanist  of  t!ie  department,  imparting  or  re- 
questing informatioii  on  botanical  subjects,  be  answered  and  signed  by 
me  personally  as  botanist,  or  in  the  name  of  the  Commissioner?  2d.  In 
sending  botanical  specimens  to  be  named,  or  in  returning  such  as  have 
been  sent  to  me  to  name,  should  the  accompanying  letter  be  signed  by 
myself  as  botanist  or  by  the  Commissioner? 

Having  heretofore  exercised  my  own  discretion  in  this  matter,  with 
due  regard  to  the  scientific  interests  of  tlie  department  and  to  facilitate 
the  business  of  my  division,  I  desire  to  avoid  any  future  misunderstand- 
ing by  receiving  definite  written  instructions  on  tliese  points  for  my  guid- 
ance. Respectfully  yours, 

C.  C.  Parry,  Botanist  Ayr,  Dpt. 

Department  of  Agriculture,        ^ 
Washington,  D,  C,  September  27,  1871.  J 

C.  C.  Parry,  Esq.,  Washington,  Z>.  C. 

Sir:  — Your  services  as  botanist  of  this  Department  will  not  be  re- 
quired after  this  date. 

I  am  respectfully, 

Frederick  Watts,  Commissioner. 

Department  of  Agriculture,        i 
Washington,  Z>.  C,  September  27,  1871.  J 

Hon,  Frederick  Watts,  Commissioner  of  Agriculture. 

Sir  : — I  have  the  honor  to  acknowledge  your  letter  of  this  date  inform- 
]ng  me  that  my  "services  as  botanist  of  this  Department  will  not  be  re- 
quired after  this  date,"  forwliich  I  sincerely  thanlc  you. 

I  respectfully  request  that  you  will  designate  some  person  from  the  de- 
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partmeDt  to-morrow  to  be  with  me  in  selecting  my  private  property, 
books,  etc.,  ft'om  that  belonging  to  the  Department. 

RespectAilly  yours, 

C.  C.  Parry,  Botanist  Agr,  Dept. 

To  the  Honorable  Judos  Watts, 

U.  S,  Commissioner  of  Agriculture,  Washington, 

The  undersigned,  botanists,  well  acquainted  with  Dr.  C.  C.  Parry,  and 
having  a  high  opinion  of  his  ability,  industry,  entire  prol}ity  and  honora- 
ble character,  as  well  as  of  his  peculiar  qunlitlcations  for  the  position, 
acting  upon  their  view  of  the  best  interests  of  the  science  they  repre- 
sent, and  sincerely  believing  that  his  dismissal  must  have  taken  plucc  un- 
der some  misapprehension,  hereby  respectfully  solicit  that  the  Commis- 
sioner would  take  into  consideration  the  propriety  of  re-appointing  Dr. 
Parry  to  the  position  of  Botanist  In  the  Department  of  Agriculture. 

John  Torrey, 

Asa  Gray, 

Wm.  H.  Brewer,  Prof.  Agriculture  in  Tale  College. 

Daniel  C.  Eaton,  Prof.  Botany  in  Yale  College. 

Harvard  University  Herbarium,  November  22,  1871. 

P.  S.  —  A  copy  Is  forwarded  to  Messrs.  Watson,  Engelmann,  and  Canby, 
for  their  signatures. 


Department  of  Agriculture,        \ 


Washington,  D.  C,  November  27,  1871. 
To  Prof.  Asa  Gray. 

Dear  Sir:— Prof.  Henry  this  morning  placed  In  my  hands  the  note  of 
Profs.  Torrey,  Brewer,  Eaton  and  yourself,  asking  me  *'  to  consider  the 
propriety  of  reappointing  Dr.  Parry  to  the  position  of  Botanist  In  the 
Department  of  Agriculture."  The  respect  which  I  must  necessarily  have 
for  a  suggestion  coming  from  such  a  source  Induces  me  carefully  to  re- 
view my  action  In  the  matter  of  Dr.  Parry's  removal;  and  my  conclusion 
is,  that  my  own  self  respect  and  especially  the  Interests  of  this  Department, 
forbid  that  I  should  reverse  that  which  I  did  with  care  and  reflection.  I 
did  not.  to  Dr.  Parry  himself,  assign  any  reason  for  his  removal,  sim- 
ply because  he  did  not  afford  me  any  opportunity  to  do  so.  I  did  not  see 
him  afterwards,  but  I  should  add  that  It  was  quite  acceptable  to  me  that 
I  was  not  called  upon  to  assign  reasons  which  it  would  have  been  as  dis- 
agreeable to  me  to  utter  as  for  him  to  hear.  Nor  do  I  now  desire  to  say 
any  thing  about  Dr.  Parry  that  might  disparage  him  In  the  estimation  of 

his  friends. 

I  am,  most  respectftilly,  your  ob't.  servant, 

Frederick  Watts. 

Cambridge,  Mass.,  November  80th,  1871. 
To  the  Hon.  Frederick  Watts,  U.  S.  Commissioner  of  Agriculture. 
Sir  :—  I  have  to  acknowledge  your  favor  of  the  27  inst.  in  reply  to  the 


42  BOTANY. 

memorial  addressed  to  you  by  Professors  Torrey,  Brewer,  Eaton,  and  ray- 
self.  It  still  appears  to  mo  that  the  friends  of  Dr.  Tarry  are  entitled  to 
know  the  reason  of  his  summary  dismissal  by  you,— all  the  more  so  that 
your  letter  Intimates,  without  directly  assertin*;^,  some  moral  delinquency 
on  his  part..  I  am  still  so  confident  that  you  must  have  been  misled,  that 
I  respectfully  ask  leave  to  print  your  letter  to  me  along  with  the  memo- 
rial to  which  it  is  a  reply;  in  case  you  still  decline  to  furnish  the  charges 
upon  which  Dr.  Parry's  dismissal  was  grounded. 

I  am,  sir,  respectfully,  your  obedient  8er\'ant, 

Asa  Gray. 

Departmkxt  of  Agricclture,        ) 

Washington,  D.C,  iNotL  8,  1871.  i 
To  Professor  Asa  Gray. 

Dkar  Sir  :  —  Yours  of  the  30th  of  November  was  handed  to  me  yester- 
day by  Professor  Henry.  If  it  were  not  that  you  say  that  my  former  let- 
ter to  you  '*  intimates  without  directly  asserting  some  moral  delinquency  " 
on  Dr.  Parry's  part,  I  would  content  myself  by  saying  that  my  judgment 
dictated  to  me  the  propriety  of  Dr.  Parry's  removal.  But  I  have  con- 
cluded to  put  you  in  possession  of  the  whole  subject. 

Wiien  I  took  charge  of  this  Department,  m^  first  duty  was  to  look  into 
and  to  understand  the  divisions  of  subjects  which  make  up  its  whole,  the 
work  that  had  been  done,  and  the  character  and  competency  of  each  indi- 
vidual who  had  charge  of  that  work.  Among  the  divisions  was  that  of 
the  Botanist,  with  Dr.  Parry  in  charge  of  it.  My  attention  was  called  to 
the  inquiry,  how  and  to  what  extent  the  work  of  this  division  conduced 
to  the  practical  operations  of  the  Department.  I  found  that  nothing  at 
all  had  been  done  by  Dr.  Parry  beyond  his  attention  to  the  preservation 
of  the  herbarium.  This  Department  is  designed  to  render  the  develop- 
ments and  deductions  of  science  directly  available  to  practice,  that  far- 
mers and  horticulturists  may  be  benefited  by  them.  The  principles  of 
vegetable  physiology,  their  relations  to  climate,  soils,  and  the  food  of 
plants,  and  the  diseases  of  plants,  which  are  principally  of  ftingold  origin, 
it  is  clearly  the  duty  of  a  botanist  to  investigate.  If  possible,  he  should 
throw  some  light  upon  the  origin  and  condition  of  growth  of  the  lower 
orders  of  cryptogamlc  botany.  This  is  a  domain  Into  which  I  could  not 
discover  that  Dr.  Parry  had  ever  entered,  so  far  as  his  practical  work 
here  gave  any  Indication.  The  routine  operations  of  a  mere  herbarium 
botanist  are  practically  unimportant. 

In  the  course  of  my  investigation,  my  attention  was  also  drawn'  to  let- 
ters written  by  Dr.  Parry,  which  I  deemed  objectionable  because  of  his 
mode  of  expression,  wanting  In  perspicuity  and  not  creditable  to  the  De- 
partment. These  things,  and  what  I  also  learned  that  my  predecessor 
had  signified  to  Dr.  Parry,  to  the  effect  that  his  letters  should  be  submit- 
ted to  him  and  for  his  signature  before  they  were  sent  away,  induced  me 
to  direct  my  chief  clerk  to  have  a  conversation  with  Dr.  Parry,  and  to 
say  to  him  that,  as  the  head  of  the  Department,  I  was  responsible  for 
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whatever  emanated  f^om  it,  and  that  all  letters  on  official  business  must  be 
sent  open  to  me,  for  my  signature  and  fraulc.  I  returned  with  this  message 
a  sealed  package  for  which  my  frank  was  asked*  At  another  time  I  re- 
turned to  Dr.  Parry  by  my  chief  clerk,  a  letter  which  he  had  written  and 
which  I  did  not  think  proper  should  be  sent,  and  which  the  Doctor  pas- 
sionately tore  up  and  threw  into  the  waste  basket.  Tliis  he  subsequently 
apologized  for  to  the  gentleman  he  had  thus  insulted.  On  the  25th  of 
September,  after  these  various  conversations  between  my  chief  clerk  and 
Dr.  Parry,  he  wrote  another  letter  addressed  to  *'  My  Dear  Doctor." 
It  had  no  other  designation.  For  whom  it  was  intended,  I  did  not  learn, 
or  if  I  did  1  have  forgotten.  It  concluded,  **  yours, '  officially,  *  C.  C.  Parry." 
I  wrote  on  this  letter,  "This  Is  not  very  intelligible  in  its  last  sentence; 
besides,  the  Botanist  can  sign  no  official  letters.  What  liis  *  official ' 
means  I  do  not  understand,  but  under  the  circumstances,  I  think  it  is  in- 
tended for  impertinence."  It  then  occurred  to  me  that  I  would  dismiss 
Dr.  Parry,  but  held  the  matter  under  advisement  for  two  days,  until  the 
27th  of  Septeny)er,  when  I  received  a  note  from  him,  in  which  he  re- 
quested me  to  furnish  him  with  icrUten  instructions  (underscoring  the 
word),  and  which  contained  two  queries  respecting  letters  from  the  De- 
partment. I  did  not  think  that  he  was  in  want  of  the  information  he 
asked  for,  and  my  answer  to  his  note  was  tliat  the  Department  did  not 
longer  require  his  services.  My  conviction  was  then,  and  is  now,  that 
whatever  may  be  the  qualiflcations  of  Dr.  Parry  as  a  botanist,  he  was  not 
competent  creditably  to  discliarge  the  duties  which  should  devolve  upon 
him  in  connection  with  this  Department,  and  therefore,  without  passion 
or  prejudice,  I  determined  to  dismiss  him. 

A  word  in  reply  to  your  suggestion  about  printing  my  letter  and  your 
memorial.  I  decline  to  be  a  party  myvself  to  any  such  proceedings.  But  11 
you  will  take  the  whole  responsibility  of  It,  I  shall  never  complain  that 
you  have  violated  a  confidence  which  I  never  intended  to  impose. 

I  am,  very  respectfully, 

FuKDKKiCK  Waits,  Commissioner  of  AgncuUure, 

Botanic  Garden,  \ 

Cambridf/c,  Mass.,  December  11th,  1871.  ) 

To  fAe /Ton.  FuEDERiCK  Watts,  U.S.  Comviissioiier  of  Agriculture ,  Washing- 
ton, D.  C. 

My  Dear  Sir,— I  have  to  thank  you  for  your  letter  "Nov"  [Dec]  8th, 
in  response  to  mine  of  Nov.  30. 

You  will  permit  me  to  remark,  that  the  dismissal,  without  an  hour's 
notice,  of  Dr.  Parry  from  a  position  the  duties  of  which  he  was  thought 
to  have  performed  acceptably  to  your  predecessor,  must  of  itself,  if  un- 
explained, cast  an  injurious  reflection  upon  his  character  or  conduct. 
Then  your  letter  in  reply  to  the  memorial  which  solicited  his  recall,  stat- 
ing that  tlie  reasons  for  such  dismissal  were  of  a  nature  which  it  would 
have  been  as  disagreeable  for  you  to  utter  as  for  him  to  hear,  and  that 
you  "do  not  now  desire  to  say  anything  about  Dr.  Parry  which  might  dis- 
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parage  him  in  the  estiTnation  of  his  ftr!ends,"— all  this  certainly  conveyed  to 
my  mind  the  conviction  that  some  serious  delinquency  had  been  charged. 
It  is  with  satisraction,  therefore,  that  I  have  read  your  letter  now  before 
me,  obligingly  written  **  to  put  [me]  in  possession  of  the  whole  subject." 
I  learn  from  it  that  the  reasons  for  Dr.  Parry's  summary  and  ignominious 
dismissal  relate  to  some  details  of  form  in  tlie  mode  of  conducting  offi- 
cial botanical  correspondence, — to  a  momentary  loss  of  temper  in  the 
presence  of  one  of  your  subordinates  (evinced  by  the  mode  In  which 
he  destroyed  a  letter  of  his  which  had  been  returned  to  him  to  be  can- 
celled), and  for  which  he  duly  apologized,— to  the  subscribing  of  a  let- 
ter addressed  familiarly  **My  Dear  Doctor"  [evidently  some  botanical' 
correspondent]  l^y  the  phrase  "yours  officially,"— that  in  some  letters  you 
found  "  his  mode  of  expression  wanting  in  perspicuity  "(a  fault  into  which 
more  practised  writers  may  sometimes  fall),— and  finally,  that  you  did 
not  discover  in  Dr.  Parry  the  kind  or  degree  of  botanical  qualifications 
for  the  post  which  you  were  entitled  to  expect,  and  deemed  the  services 
of  **  an  herbarium  botanist "  practically  unimportant.       « 

As  your  letter  has  relieved  my  own  mind  from  a  painful  auxiety  upon 
this  subject,  it  may  have  the  same  effect  upon  others,  upon  whose  minds 
also  your  action  had  left  the  alternative  of  supposing,  either  bad  conduct 
on  the  part  of  one  hitherto  highly  esteemed,  or  of  very  hard  usage  to- 
wards him  (It  was  thought  through  some  misrepresentation  of  him  or 
some  misapprehension  of  yours).  I  think  it  proper  and  just,  therefore,  to 
make  use  of  the  permission  you  graut,  and  to  take  the  responsibility  of 
making  public,  in  scientific  circles,  first,  the  correspondence  between 
Dr.  Parry  and  yourself,  and  second,  that  betw^een  ourselves. 

I  am,  very  respectfully  yours, 

Asa  Gray 

Extracts  from  Ukports  of  tiik  Board  of  Trustees  of  tue  Agri- 
cultural College  of  Pennsylvania,  made  by  the  Hon.  Frederick  Wati's, 
1866,  1868 :  —  examples  of  "  perspicuity,"  etc. 

**  If  science  and  learning  be  useful  at  all,  where  can  it  tell  with  so 
potent  an  infiucnce,  as  where  it  deals  with  the  operations  of  a  farm,  which 
embrace  a  great  number  of  mechanical  and  chemical  forces,  and  Involve 
the  necessity  for  searching  after  philosophical  truth?" 

"The  individual  members  of  the  Board  of  Trustees,  have  labored  as- 
siduously for  several  years  to  establish  a  school,  where  an  education  may 
be  obtained  which  will  qualify  farmers*  sons  intelligently  to  pursue  their 
fathers'  business.  They  have  been  influenced  by  the  belief  that  this  ob- 
ject cannot  be  attained  at  any  of  the  literary  colleges  of  our  State ;  that 
the  knowledge  and  habits  which  they  impart  disqualify  youth  for  such 
pursuits,  and  thereby  defeat  the  object  of  the  parent,  and  add  nothing  to 
the  interests  of  agriculture." 

**  Our  experience  teaches  us,  that  a  farmer's  son,  graduated  in  such  an 
institution,  finds  no  place,  ever  after,  in  the  domestic  circle  of  his  family : 
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he  is  actually  driven,  by  his  edacation,  into  the  necessity  of  resorting  to 
some  neigliboring  town,  in  pursuit  of  a  learned  profession,  where  lie  soon 
forms  habits  of  idleness  and  Intemperance ;  and  the  result  is,  that  the 
father  not  only  loses  the  expenses  of  his  education,  but  the  son  himself." 
**  These  farms  will  all  differ  essentially  in  the  character  of  soil  and  situ- 
ation ;  and  will  be  conducted  under  the  eye  of  a  skilfUl  Professor  of  Agri- 
culture for  the  purpose  of  testing  and  developing  the  thousand  mysteries 
which  now  cloud  the  knowledge  of  the  farmer.  These  experiments  car- 
ried on  under  the  direction  of  a  scientitic  observer,  who  will  constantly 
keep  note  of  the  weather,  the  signs  of  the  Zodiac,  the  application  of  ma- 
nures, and  all  the  various  actual  and  supposed  influences  which  affect  the 
growth  of  plants ;  and  this,  too,  at  three  different  points  of  tiic  State, 
and  upon  different  soils,  cannot  fail  to  produce  an  amount  of  information 
exceedingly  valuable,  and  which  could  never  be  collected  by  individual 
exertion.  Until  now  our  Institution  has  never  had  the  power  of  prose- 
cuting these  inquiries ;  but  we  now  start  upon  a  new  career  girded  about 
with  the  strength  of  sufficient  means,  and  we  hope  with  great  certainty 
to  soon  make  it  tell  upon  the  Agricultural  interests  of  the  State." 

Potatoes  Growing  Above  Ground.  —  I  send  you  herewith, 
what  appears  to  me  to  be  a  rather  uncommon  freak  of  nature.  I 
remember  an  old  ballad  which  ran  something  like  this — 

**  They  plant  potatoes  in  the  fall 

Over  thei'e,  over  there. 
And  they  dig  them  tops  and  all 

Over  there,  over  there," 

but  1  never  knew  of  any  authority  for  the  potatoes  growing  on  the 
stalk  above  ground  until  I  saw  it  in  the  spe'eimen  I  send.  There 
were  found  in  our  potato  field  j-esterday  several  stalks  of  potatoes 
having  from  six  to  twelve  or  more  little  potatoes  on  them,  from  the 
eyes  of  which  are  shooting  the  regular  leaves.  They  seem  in 
these  specimens  to  grow  from  the  axils,  but  in  some  other  speci- 
mens they  seem  to  be  enlargements  of  the  leaf-stem  itself.  — B.  I). 
Eastman,  M.D. 

Helenium  tennifolium.  —  Specimens  of  this  plant  were  pre- 
sented by  Dr.  Foreman,  having  been  found  bj'^  him  growing  about 
three  miles  northwest  of  Baltimore,  in  the  neighborhood  of  some 
cotton  mills.  As  it  is  a  native  of  the  extreme  southwestern 
States  of  Arkiinsas,  Louisiana  and  Texas,  it  is  believed  that  its 
seeds  have  been  introduced  in  cotton  bales  from  a  southern  port. 
The  plants  observed  were  few  in  number,  as  if  recently  established, 
but  were  in  vigorous  growth  and  have  made  abundance  of  seeds. — 
Proceedings  Maryland  Academy  of  Sciences^  Nov.  6,  1871. 
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Carboniferous  Reptiles  of  Ohio. — Prof.  Cope  made  some 
observations  before  the  Philosophical  Society  at  Philadelphia  on 
the  extinct  Batrocbian  Fauna  of  the  Carboniferous  of  Linton, 
Ohio,  based  on  studies  of  materials  obtained  by  Prof.  S.  J.  New- 
berry, director  of  the  Geological  Survey  of  Ohio.  Twenty-seven 
species  had  been  discovered  up  to  the  present  time,  twenty-three 
of  which  were  referred  to  the  following  genera.  Pelion  Wyman, 
1  ;  Sauropleura  Cope,  3  ;  Tuditanus  Cope,  4  ;  Brachydectes  Cope, 
1 ;  Oestocephalus  Cope,  G  ;  Cocytinus  Cope  ;  Molgophis  Cope,  1 ; 
Phlegethontia  Cope,  2  ;  Colosteus  Cope,  3  ;  Eury thorax  Cope,  1. 

Tuditanus,  Cocytinus  and  Phlegethontia  were  described  as  new 
genera.  The  first  represented  Dendrerpeton  Owen,  but  possessed 
thoracic  shields.  Plegethontia  embraced  slender  snake-like  forms 
without  armature,  ribs  or  limbs,  and  was  allied  to  Molgophis. 
Cocytinus  was  defined  as  a  branch! ferous  animal  somewhat  resem- 
bling Necturus,  but  without  fore  limbs  and  well  ossified  vertebrae. 

Oestocephalus  was  defined  as  having  the  three  pectoral  shields, 
w(  ak  posterior  limbs  only  present,  head  lanceolate ;  ventral  arma- 
ture consisting  of  closely  packed  osseous  rods  arranged  en  chevron; 
spines  of  the  vertebrse  fan-shaped.  Three  new  species  were  des- 
cribed, one  of  which  was  the  smallest  of  fossil  Batrachia,  being 
scarcely  four  inches  long  and  represented  by  beautiful  specimens. 
Two  new  species  of  Sauropleura,  three  of  Tuditanus,  one  of 
Co(  ytinus,  two  of  Phlegethontia  and  one  of  Colosteus  (C  pawci- 
radiatu^)  were  added  to  the  system.  Eurythorax  subloevis  Cope 
was  a  large  form  of  four  feet  in  length  with  the  pectoral  shield 
very  broad  and  nearly  smooth. 

Pelion  and  Tuditanus  were  pointed  out  as  the  broad-headed 
types.  It  was  stated  in  conclusion  that  no  reptiles  proper  had 
been  yet  discovered  in  the  coal  measures  and  that  Sauropleura 
looked  much  like  a  Lacertiliau  with  its  long  limbs,  neck,  etc.,  yet 
it  had  the  armature  of  the  belly  and  other  structures  of  the  Ba- 
trachia. This  class  has  then  forms  resembling  the  serpents  (Molgo- 
phis), lizards  (Sauropleura)  and  crocodiles  (Labyrinthodon)  among 
true  reptiles. 

Note  on  the  Prairie  Dog. — The  graphic  account  of  the  habits 
of  Cynomya  ludovicianus  given  by  Prof.  Jillson  in  the  Naturalist 
for  March,  1871,  refers  to  the  small  amount  of  water  used  by  it. 
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Our  experience  with  a  pair  which  were  domesticated  in  my  labora- 
tory for  a  month,  agrees  with  his,  so  far  as  regards  the  water ; 
when  offered  it  was  either  refused  or  merely  tasted.      Of  milk, 
however,  they  were  very  fond,  and  drank  from  the  same  dish  with 
a  cat,  lapping  it  up  greedily  and  seldom  stopping  while  any  milk 
remained ;   in  less  than  fifteen  minutes,  however,  a  looseness  of 
the  bowels  always  appeared,  which  continued  for  a  day  or  two.    In 
uttering  their  peculiar  cry,  they  seemed  to  stiffen  the  whole  tnink 
and  '*rear*'  into  a  very  comical  attitude.     Curiously  enough,  they 
not  only  burrowed,  but  were  vigorous  climbers,  would  run  up  my 
legs  and  get  upon  my  shoulders  and  even  head ;  but  they  seemed 
to  have  little  power  of  estimating  height,  for  they  continually 
tumbled  from  the  chairs  and  tables,  often  striking  upon  the  tip  of 
the  nose,  whereupon  they  made  comical  passes  in  front  of  the  nose 
with  the  front-paws  ;  one  of  them  finally  was  killed  by  falling  from 
a  window,  to  the  seat  of  which  he  had  climbed  by  means  of  a 
table-leg.    The  other  has  been  described,  and  I  may  hereafter  give 
some  account  of  its  structure.  —  Burt  G.  Wilder. 

Ornithological  Query.  —  I  have  seen  a  partially  albino 
Robin,  in  which  numerous  pure  white  feathers  are  scattered  through 
the  otherwise  normally  colored  plumage.  This  is  of  very  common 
occurrence,  but  the  circumstances  under  which  the  specimen  was 
secured  open  an  interesting  question.  It  was  one  of  a  flock  in 
which  were  several  partial  albinos  like  itself,  and  one  wholly  white 
bird.  Is  it  probable  that,  as  suggested  by  Mr.  Glover,  these 
speckled  birds  were  the  offspring  of  the  white  one  and  a  normally 
colored  mate? — Elliott  Coues. 

Birds  Found  Breeding  in  the  Catskill  Mountains.  —  During 
a  visit  to  the  Catskill  mountains,  in  the  second  week  of  July, 
I  found  the  following  birds  breeding  there: —  Eeguhis  satrapa, 
Dendroeca  coronata^  Sitta  Canadensis^  Troglodytes  hyemalis^  Junco 
hyemalis,  Dendrceca  virens,  D.  Canadensis.  The  last  four  birds 
are  common  throughout  summer  in  all  the  higher  hills  of  Ulster 
and  Sullivan  counties,  and  the  mountains  of  Pennsylvania.  The 
golden-crested  wren,  I  noticed  only  on  the  summits  of  Round  Top, 
and  one  or  two  others  of  the  highest  peaks.  On  the  eighth  of 
July,  I  saw  several  young  birds,  apparently  not  many  days  from 
the  nest.  They  were  attended  by  their  parents,  and  hid  them- 
selves from  observation,  amid  the  densest  hemlock  boughs.    At 
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times,  the  old  birds  uttered  a  lisping  sort  of  warble,  beginning 
like  that  of  Dendroeca  striata.,  but  winding  up  with  a  few  sprightly 
notes,  simihir  to  those  of  D.  virens.  The  young  had  no  notes, 
save  the  usual  faint  chirp.  What  is  the  southernmost  obser>'cd 
.  breeding  locality  of  this  bird  ? 

Petrochelidon  lunifro7is  is  the  commonest  swallow  in  the  Cat- 
skills,  far  outnumbering  all  the  other  species  combined.  It  breeds 
in  great  numbers  under  the  eaves  of  every  barn  and  deserted  house. 
In  no  other  eastern  locality  have  I  noticed  it  in  such  great  abun- 
dance as  in  these  mountains.  —  T.  Martin  Trippe. 

Fishes  as  Surgeons. — In  walking  through  the  long  dank  grass 
of  the  forest,  an  almost  imperceptible,  minute  sort  of  tick  at- 
tached themselves  to  the  ends  of  our  trousers,  and  from  thence 
up  our  legs  and  buried  themselves  in  the  flesh,  causing  a  most 
annoying  sensation  of  itchiness.  The  whole  party  soon  became 
victims  to  the  irritation  of  this  little  pest,  and  scratched  and  ex- 
claimed without  measure.  One  of  the  Caribs,  on  hearing  the 
cause  of  our  vexation,  said  that  the  remedy  was  near,  advising 
us  to  go  without  one  moment's  delay  and  lie  down  in  the  river, 
and  that  there  was  a  small  flsh  in  the  creek  which  would  almost 
immediately  extract  the  tick  if  it  had  not  buiTowed  too  far  into 
the  flesh  ;  we  all  did  as  I  fully  expect  you  to  do,  gentle  reader,  on 
hearing  this  novel  style  of  surgery,  burst  out  into  uncontrollable 
tits  of  laughter ;  but  on  Mr.  C —  and  the  manager's  assuring  us 
that  the  blacks  only  spoke  from  long  experience,  and  that  they 
themselves  had  more  than  once  proved  the  efficacy  of  the  cure, — 
warning  us  at  the  same  time  that  the  tick,  if  not  soon .  extracted, 
would  become  a  very  severe  sore ;  we  at  last,  but  without  one  atom 
of  faith  in  the  experiment,  assented  to  the  proposal,  and  com- 
menced to  undress  without  further  opposition. 

We  bathed,  and  then  in  compliance  with  the  Carib's  directions, 
lay  down  quite  still  in  the  shallowest  part  of  the  stream.  In  a 
few  moments,  I  felt  something  very  sharp  strike  against  several 
parts  of  my  body ;  cautiously  raising  my  head,  and  looking  down 
towards  my  legs  I  saw  a  swarm  of  very  small  fish,  wriggling  and 
swimming  around  me,  continually  bobbing  their  little  heads  at  my 
person,  and  readers,  ridiculous,  incredulous  as  I  fear  my  story 
will  sound  in  the  ears  of  the  unlearned,  positively  the  fish  not 
only  picked  off  the  tick  which  were  outside  the  flesh,  but  actually 
extracted  those  which  had  burrowed  beneath  the  skin. — Exchange. 
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A  Sea  Bird  Inland. — The  cold,  northeast  storm  of  the  past 
few  days  brought  us  a  rare  visitor  in  the  shape  of  the  Little  Auk, 
Mergulus  aUe  L.  Two  individuals  were  captured  in  full  winter 
plumage  and  plump,  though  with  empty  stomachs.  Their  occur- 
rence thirty  miles  inland  is  somewhat  remarkable.  Allen  records 
the  capture  of  a  single  specimen  at  Greenfield,  Mass,  on  the  Con- 
necticut, and  Linsley  places  the  species  among  the  birds  of  Con- 
necticut on  the  strength  of  one  captured  near  Martha's  Vineyard. 
It  is  found  on  the  coast  of  New  Hampshire,  New  York  and  New 
Jersey  in  winter,  and  was  therefore  to  have  been  expected  on  our 
own,  but  this  is  its  first  appearance  in  Middletown.  —  G.  Brown 
GooDE,  MiddUiowny  Connecticut^  November  \^th. 

[The  same  storm  drove  a  lot  of  the  little  auks  to  Middletown, 
Mass.,  and  large  numbers  were  taken  along  the  coast  of  Massa- 
chusetts.    Maynard  says  he  has  seen  it  in  Florida. — Eds.] 

Note  ON  Hemirhamphus(  Richardi?) — An  ichthyological  friend 
requests  us  to  make  a  note  of  the  unsuspected  abundance  of  this 
fish  on  the  North  Carolina  coast.  It  occurs  at  certain  seasons  in 
immense  numbers,  swimming  near  the  surface  in  schools  so  large 
and  dense  that  specimens  may  rapidly  be  secured  by  simply  jerk- 
ing a  naked  hook  through  the  water. — Elliott  Coues. 

Occurrence  of  the  Orchard  Oriole  in  South  Carolina.  — 
Dr.  Coues,  in  his  "Synopsis  of  the  Birds  of  South  Carolina," 
enumerating  the  Icteridae,  says  of  the  Orchard  Oriole  {Icterus 
spurius),  "  rare  ;  chiefly  migrant ;  some  probably  breed.^*  My  own 
observations  in  this  State  differ  somewhat. 

On  the  28th  of  June,  this  last  spring,  and  a  few  days  after  my 
arrival  at  Camden,  I  happened  to  be  walking  across  one  of  the 
public  squares  of  the  town,  when  among  the  songs  of  many  other 
birds,  I  thought  I  distinguished  the  note  of  the  Orchard  Oriole, 
and  the  next  moment  caught  sight  of  the  familiar  but  im expected 
person  of  this  little  dweller  of  our  northern  orchards.  Flitting 
among  the  branches  of  a  tree  near  by,  every  moment  or  two  he 
sang  hig  cheerful  song,  and  while  I  stood  watching,  as  he  busily 
searched  among  the  leaves  for  insects,  his  more  sober  partner 
joined  him,  holding  in  her  bill  a  worm,  which,  however,  she  soon 
carried  oflT,  flying  towards  the  other  corner  of  the  square.  I  fol- 
lowed, and  in  a  few  minutes  after  discovered  the  pendant  nest, 

AMKR.   naturalist,  VOL.  YI.  i 


50  ZOOLOGY. 

• 

hanging  from  one  of  the  lower  boughs  of  a  small  oak  and  not 
more  than  fifteen  feet  from  the  ground ;  drawing  the  limb  down  to 
me,  I  found  that  it  contained  four  nearly  fledged  young.  While 
I  was  engaged  in  e^Amiuing  these,  the  two  old  birds  kept -up  a 
terrible  chattering,  flying  so  near,  that  at  one  time  I  thought  they 
were  about  to  attack  me.  One  of  the  young  ones  I  tried  to  rear 
in  a  cage,  but  failed  in  my  attempt. 

Since  then,  I  have  discovered  five  other  nests,  three  of  which 
contained  half  fledged  3'oung,  the  other  two  had  been  but  recently 
deserted,  and  in  one  case,  I  saw  the  parent  birds  feeding  the  fledg- 
lings in  the  neighborhood  of  the  nest. 

These  nests  were  all  found  from  the  28th  of  June  to  the  19th 
of  July,  and  were  with  one  exception  in  the  thickly  inhabited  por- 
tions  of  the  town  and  on  the  edges  of  the  public  squares.  I  do 
not  doubt  but  that  if  I  had  made  especial  search  for  them,  I 
should  have  discovered  many  more ;  for  in  various  parts  of  the 
town,  I  saw  the  black  and  chestnut  of  their  plumage  shining 
amidst  the  topmost  boughs  and  heard  their  clear  and  pleasant 
songs  sounding  in  every  direction  around  me.  I  counted  fifteen 
pairs  of  these  birds,  of  which  I  shot  four.  They  seemed  nearly 
as  familiar  as  I  have  noticed  them  at  the  north,  and  from  all  I  can 
learn  are  thought  one  of  the  common  species  of  birds  at  this  i)lace, 
and  are  called  Gohl-Jinches^  why,  I  cannot  conceive,  as  the  title 
would  more  nearly  apply  to  the  Baltimore  Oriole.  These  facts 
would,  I  think,  prove  them  not  rare,  at  least  in  this  portion  of  the 
state,  and  establish  the  fact  of  their  breeding  here. 

But,  from  Dr.  Coues  not  having  discovered  a  nest  of  this  spe- 
cies at  Columbia,  during  two  years*  observations  at  that  place, 
which  is  not  more  than  thirty  miles  distant,  I  am  inclined  to  be- 
lieve that  the  Orchard  Oriole  is  very  partial  to  certain  favored  lo- 
calities, resembling  in  his  respect  the  Baltimore  bird,  which  most 
certainl}'  seems  to  prefer  one  place  to  another,  although  it  may  be 
but  a  few  miles  distant.  Also,  during  three  days  spent  at  a  small 
village,  but  eleven  miles  from  Camden,  I  neither  saw  nor  heard 
one,  from  the  time  I  left  the  precincts  of  the  town  until  my  return, 
although  \  looked  and  listened  or  them  especially,  and  on  enquiry 
found  that  the  residents  considered  the  Gold-finch  quite  a  rare  bird 
in  their  portion  of  the  country.  Audubon  speaks  of  this  species 
as  not  uncommon  in  Louisiana  during  the  breeding  season. 

Of  the  four  male  birds  I  shot,  but  one  possessed  the  ftiU  per- 


ZOOLOGY.  51 

fection  of  plumage  of  the  fourth  spring,  as  mentioned  by  him, 
having  the  deep  chestnut  color  covering  the  whole  lower  parts, 
and  the  glossy  blackness  on  the  head,  wings  aiid  tail  feathers ; 
the  others  were  birds  of  the  second  or  third  years.  The  nests  I 
found,  were  all  formed  entirely  of  grass,  coarse  without  and  finer 
within,  like  those  Audubon  speaks  of  as  usually  built  in  Louisiana. 
On  the  30th  of  July,  1  observed  a  number  of  these  birds,  not 
less  than  twenty-five  or  thirty,  congregated  together  on  the  top  of 
a  decayed  tree,  which  stood  near  the  edges  of  a  large  cultivated 
field ;  at  my  approach  they  flew  off,  and  since  that  time  I  have 
neither  seen  or  heard  a  single  individual  of  this  species,  and  they 
seem  to  have  entirely  disappeared  from  the  place,  although  the 
autumn  is  near  at  hand. — H.  S.  Kedney. 

Tulip  Trees  Destroyed  by  Bark  Lice. — I  send  you  some 
specimens  of  Coccidaj  belonging  to  the  genus  Lecanium,  and  which 
I  think  is  an  undescribed  species. 

Mr.  P.  R.  Uhler  of  Baltimore  writes  me  that  it  is  new  to  him, 
and  undescribed  in  the  many  works  which  he  possesses  treating 
of  jthe  Coccidae.  It  is  very  near  to  the  Lecanium  juglandis  Bouch6. 

I  send  you  some  of  the  deserted  scales,  also  some  of  the  larvae 
as  they  appear  at  this  date.  These  bark  lice  are  very  destructive 
to  the  Tulip  tree  (Linodendron  tuUjnfera),  We  had  some  beauti- 
ful specimens  of  these  on  the  college  grounds,  which  have  been 
entirely  ruined. 

These  insects  are  ovoviviparous.  The  eggs,  which  are  one-for- 
tieth of  an  inch  in  length,  appear  in  July  almost  filling  the  female. 
In  August  the  gravid  female  contains  the  embryo  in  all  stages 
of  development,  from  the  undeveloped  egg  to  the  active  larva. 
From  the  last  of  August  to  the  first  of  October,  the  larva?  leave 
the  scale  through  a  central  opening  in  the  under  surface. 

The  larvae  are  in  form  and  color  quite  like  the  common  sow-bug, 
one-twentj'-fifth  of  an  inch  long,  antenna*  eight-jointed,  abdomen 
nine-jointed,  the  posterior  joints  being  deeply  sinuate,  with  a  long 
seta  on  each  side.  After  wandering  about  the  tree  from  eight  to 
ten  days,  they  become  attached  to  the  bark  of  the  trunk  and  limbs 
by  little  peripheral  filaments,  two  on  each  segment.  The  color 
soon  turns  from  brown  tib  black. 

The  imago  is  perfectly  formed  in  June.  The  turtle-shaped  scale 
being  then  five-.twentieths  of  an  inch  long,  of  a  dark  flesh  color, 
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from  which  there  exudes  a  sweet  fluid  which  attracts  swarms  of 
flies  (Diptera) ,  bees  and  wasps,  and  falling  on  the  leaves,  forms  a 
dark  sticky  wak.  On  the  underside  of  the  fully  formed  adult  fe- 
males are  four  cottony  lines  extending  fh>m  the  angles  to  the  cen- 
tre.    In  October  the  emptied  scales  fall  from  the  trees. 

The  rate  of  increase  is  enormous,  each  female  producing  thou- 
sands of  young.  Two  or  three  years  are  suflUcient  to  destroy  a  large, 
vigorous  tree. — A.  J.  Cook,  Agricultural  College j  Lansing^  Mich. 

Instinct  or  Reason  in  the  Robin  ? —  A  pair  of  Robins  (  Turdus 
migratorius)  had,  for  three  years,  built  their  nests  and  reared 
their  young  on  the  trees  in  front  of  my  house.  The  fourth  year 
they  decided  for  family  ends  to  change  the  trees  for  the  beams  of 
of  a  new  shed.  There  they  built  their  nest ;  and  soon  four  eggs 
were  seen  in  it ;  in  due  time  the  young  appeared.  As  they  were 
in  plain  view  from  our  window,  and  were  also  exposed  to  danger 
from  boys,  cats,  and  other  enemies,  we  watched  them  very  closely. 
After  a  few  days,  the  birds  had  grown  too  large  for  all  to  remain 
in  the  nest,  and  one  was  seen  on  the  beam  outside.  As  cats  were 
whetting  their  appetites  looking  at  it,  I  determined  to  protect  it 
at  all  hazards,  and  went  near  to  watch.  The  parents  seemed  as 
fearful  end  anxious  as  I,  keeping  both  of  them  on  the  wing,  going 
to  and  from  the  nest,  with  much  flutter,  and  noise  and  talk.     I 

t 

noticed  they  were  bringing,  what  seemed  to  be  nest  material,  in 
addition  to  the  food  for  the  young.  The  next  morning  at  day- 
light a  new  nest  close  beside  the  old  one,  was  completed,  and  two 
of  the  young  placed  in  it.  Here  two  in  one,  and  two  in  the  other 
nest,  they  were  cared  for  until  they  could  fly.  The  next  year 
they  began  their  family  duties  near  the  same  spot,  but  a  fearfbl 
gale  blew  down  the  shed,  with  its  nest,  eggs  and  birds  and  they 
have  never  nested  on  the  place  since. — Rev.  S.  A.  L.  Dkew,  South 
RoyaUon^  Vt, 

Laboratory  for  Marine  Zoology. —  Dr.  Anton  Dohrn  in  a  let- 
ter to  Professor  Agassiz,  who  has  communicated  it  for  publication 
in  this  journal,  writes  that  he  has  matured  a  plan  which  has  for 
many  years  been  in  the  minds  of  many  zoologists ;  that  of  estab- 
lishing a  large  laboratory  for  marine  zoology  in  the  Mediterranean. 
He  has  obtained  permission  of  the  authorities  of  the  city  of  Na- 
ples to  construct  a  large  building  at  his  own  expense,  in  the  Villa 
Reale  at  Naples  close  to  the  sea,  containing  a  large  aquarium  for 
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the  public,  and  extensive  rooms  for  naturalists  of  every  country. 
Dr.  Dohm,  with  two  or  three  other  German  zoologists,  will  settle 
there  and  conduct  the  administration  of  both  the  aquanum  and 
the  laboratories.  He  wishes  that  information  regarding  this  pro- 
posed laboratory  be  widely  extended  in  America,  and  earnestly 
invites  all  who  may  go  to  Naples  to  visit  the  aquarium.  An  an- 
nual report  of  the  work  done  and  progress  made  at  the  zoologi- 
cal station  will  be  published.  A  committee  has  already  been 
formed  to  give  farther  dignity  and  importance  to  the  project,  con- 
sisting of  Messrs.  Hemholtz,  Dubois-Reymond,  Huxley,  Darwin, 
Hseckel,  Leuckart,  VanBaneden,  etc.,  and  in  this  country  Professor 
Agassiz. 

Hybrids. —  [Simply  remarking  that  we  strongly  suspected  that 
the  supposed  hybrid  between  the  cat  and  raccoon  was  nothing  more 
than  a  cross  between  an  Angola  and  a  common  gray  cat ;  a  variety 
that  is  well  known  in  this  vicinity  and  in  every  way  corres- 
ponding to  the  description  given  ;  and  that  we  thought  it  best  to 
let  the  communication  printed  in  the  October  number  call  forth 
comments  on  this  oft  recurring  question  of  hybrids ;  we  accordingly 
give  the  following  careful  summary  of  the  subject  with  thanks 
to  Dr.  Gill  for  treating  it  in  so  concise  a  manner. —  Eds.] 

To  the  Editors  of  The  Naturalist.  —  I  find  in  the  number  of 
"  The  Naturalist "  for  October  (p.  660)  which  has  just  come  to 
hand,  a  notice  bj'  Col.  Higginson,  endorsed  by  Prof.  Jenks,  of  an 
alleged  hybrid  between  a  raccoon  and  cat,  which  is  extremely  tan- 
talizing. No  information  as  to  the  stnictural  characteristics  of  the 
animal  is  given,  and  scarcely  au}'^  as  to  other  points,  and  ^-et  it  is 
not  too  much  to  say  that  the  authentication  of  such  hybridity  would 
revolutionize  physiolog}',  for  certainly  nothing  like  it  has  hitheito 
been  made  known.  Remarkable  as  is  the  hybridity  of  the  ram 
and  doe  roe-buck  (Capreolus  Eurapeus)  recorded  by  Hellenius,  it 
pales  into  insignificance  when  compared  with  hybridity  between 
the  cat  and  raccoon.  We  have,  in  the  last  mentioned  animals,  not 
only  representatives  of  distinct  genera  and  families,  but  of  pri- 
mary groups  (Superfamilies)  of  the  fissipede  carnivores,  charac- 
tized  by  differences  of  as  great  morphological  value,  as,  for  exam- 
ple, those  between  the  horse  and  rhinoceros :  those  differences,  in 
the  animals  in  question,  are  exhibited  especially  in  the  osseous, 
digestive,  and  generative  systems,  and  it  is  therefore  desirable  to 
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know  in  what  manner  these  systems  are  modified  in  the  supposed 
hybrid ;  the  living  animal  could  readily  be  examined  as  to  its 
dentition  (the  number  of  the  molar  teeth  and  their  characteristics), 
the  feet  (whether  digitigrade  or  plantigrade  and  whether  tetra- 
dactyle  or  pentadactyle),  the  head  (whether  abbreviated  and 
cat-like,  reflecting  the  diminished  number  of  teeth,  or  whether 
prolonged  into  an  attenuated  muzzle),  and  especially  the  charac- 
ter of  the  snout,  whiskers,  the  claws,  the  tail  and  the  pelage. 
The  very  vague  information  that  has  been  furnished  respecting 
the  form,  walk,  tail  and  pelage  is  verj'  insufficient,  and  conveys 
no  clear  idea  as  to  the  animal's  peculiarities.  No  clear  idea,  ei- 
ther, is  obtained  by  the  mere  reader  from  the  statement  that  "  the 
animal  when  taken  up  by  the  tail,  turned  upon  the  aggressor  with 
a  fury  far  beyond  that  of  a  common  cat."  Although  my  experi- 
ence with  cats  under  such  conditions  has  been  limited,  I  cannot 
conceive  how  more  fury  can  be  manifested  than  I  have  seen  ex- 
hibited by  one  cat  when  subjected  to  such  an  interesting  experi- 
ment. A  clue  is  indeed  furnished  by  the  opening  paragraph  of 
Col.  Iliggiuson's  remarks,  namely,  that  the  animal  "struck  [him] 
at  first  as  being  the  handsomest  cat  [he]  had  ever  beheld,"  and 
after  this  significant  admission,  it  is  more  than  probable  that  its 
characters  would  only  require  to  be  contrasted  with  those  of  an 
ordinary  cat.  It  may  be  added  that  the  wild  cat  (Lynx  rufus) 
has  *' pointed  and  tufted  ears"  (which  the  raccoon  has  not)  and 
hybridity  between  a.  domestic  cat  and  lynx  would  not  be  improb- 
able.* My  acquaintance  with  you,  Messrs.  Editors,  assures  me 
that  you  must  have  entertained  considerable  doubt  respecting  the 
reliability  of  such  an  account,  although  you  have  made  no  com- 
ments, and  you  would  confer  a  boon  on  science  if  you  would  procure 
a  photograph  —  not  a  drawing  which  might  reflect,  unintention- 
ally,  the  imagination  of  the  artist  —  of  the  animal  in  question. 
Until  better  evidence  than  has  yet  been  brought  forward  is  ofT- 
ered,  naturalists  will  not  only  be  excused  for  doubting  any  such 
hybridity,  but  would  be  inexcusable  for  not  doubting  it,  and  you 
gentlemen  will,  I  doubt  not,  concur  in  this  sentiment.  I  scarcely 
need  remind  you  of  the  physical  difficulty  a  male  raccoon   and 

*  It  is.  of  course,  not  suggested  that  tho  animal  in  question  is  necessarilj  a  hybrid  at 
all,  much  less  between  tho  cat  and  lynx;  the  character  of  tho  tail  alone  rendering  such 
origin  highly  improbable;  it  is  merely  intended  to  indicate  within  What  limits  hybridity 
might  be  credible. 
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female  cat  would  encounter  in  the  prosecution  of  their  amours, 
and  that  therefore  if  such  a  monstrous  union  were  possible,  the 
marriage  must  be  between  a  cat  and  female  raccoon.  But  until 
most  cogent  evidence  is  adduced,  I  must  remain  sceptical  as  to 
the  possibility  of  any  fruitful  union  whatever. 

Of  course,  no  reflection  is  cast  upon  the  eminent  gentlemen 
who  published  the  account  of  the  remarkable  animal,  and  who  have 
only  repsated  what  they  heard ;  they,  probably  not  being  very  fa- 
miliar with  the  order  of  mammals  in  question,  naturally  believed 
in  and  reflected  the  opinions  of  others.  My  only  object  in  this 
communication  is  to  elicit  more  evidence  while  it  may  readily  be 
obtained,  and  I  may  be  allowed  to  express  the  hope  that  when  the 
animal  —  happily  for  the  interest  of  science  !  —  dies,  it  may  be  re- 
served for  a  more  worthy  fate  than  to  leave  its  skin  stuffed  for  a 
museum :  it  should,  of  course,  be  submitted  to  the  examination 
of  a  critical  anatomist. 

In  conclusion,  a  few  words  respecting  the  nature  of  the  evidence 
required  in  alleged  cases  of  hybridity  may  be  serviceable.  In 
view  of  the  constant  statements  respecting  hybrids  circulated  in 
various  publications,  affirmations  and  beliefs  arc  not  sufficient. 
Hybrids  partake  of  characters  peculiar  to  each  parent,  but  modi- 
fied by  the  sex  of  each  parent.  Therefore,  all  the  men  of  China, 
Me.,  might  swear  they  saw  a  cat  and  raccoon  in  coita  (aud  in  view 
of  the  strength  of  the  sexual  instinct,  the  allegation  might  not  be 
wholly  incredible),  and  all  the  men  of  Taunton  might  swear  that* 
they  believed  that  the  offspring  of  one  of  the  animals  was  the  re- 
sult of  such  amours  (and  in  view  of  the  credulity  of  man  and  the 
general  ignorance  respecting  nature,  the  reality  of  such  belief 
would  be  quite  credible  !)  but  all  such  affirmations  and  beliefs 
would  not  meet  the  requisites  of  the  case,  unless  the  offspring 
shared  characteristics  of  each  parent,  and  even  if  it  were  further 
sworn  tliat  the  female  had  been  precluded  from  intercourse  with 
another  animal,  it  would  be  no  further  evidence,  for  unless  the  al- 
legation was  confirmed  by  the  characteristics  of  the  animal,  we 
would-  still  have  infallible  nature  against  truthful  and  at  least  fal- 
lible man.  — Theodore  Gill. 

. GEOLOGY. 

Geology  of  tue  Phosphate  Beds  of  South  Carolina. — Dr. 
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A.  S.  Packard,  Jr.,  made  some  remarks  on  the  geology  of  the 
phosphate  beds  of  South  Carolina.  During  a  recent  visit  to 
Charleston,  he  had  observed  the  phosphate  diggings  on  the  Ashley 
river,  and  at  a  locality  on  the  northeast  railroad  eight  miles  from 
Charleston,  but  through  the  courtesy  of  C.  C.  Coe,  Esq.,  Superin- 
tendent of  the  Marine  and  River  Phosphate  Mining  and  Manufac- 
turing Company,  and  Dr.  C.  U.  Shepard,  Jr.,  he  had  enjoyed 
special  facilities  for  studying  the  Quaternary,  or  Post  Pliocene 
formation  in  which  the  phosphate  bed  occurs,  having  made  two 
excursions  in  company  with  these  gentlemen  on  the  Company's 
steamer  Gazelle.  He  was  also  indebted  to  Prof.  C.  U.  Shepard, 
Sr.,  for  much  valuable  information  regarding  the  chemical  as  well 
as  geological  history  of  these  interesting  beds.  Analogous  beds 
have  been  discovered  in  the  later  tertiary  of  England  near  Cam- 
bridge, but  they  are  becoming  exhausted,  and  manufacturers  of 
superpliosphates  are  now  importing  large  quantities  of  the  crude 
phosphate  rock  from  Charleston,  S.  C,  as  well  as  the  phosphate, 
or  apatite,  rock  from  the  Laurentian  formation  of  Canada,  which 
Dr.  T.  Sterry  Hunt,  the  distinguished  chemist  of  the  Canadian 
Geological  Survey,  believes  to  have  resulted  largely  from  the  de- 
composition of  shells,  especially  those  of  Lingula. 

The  phosphate  beds  of  South  Carolina  are  spread  over  an  area 
along  the  coast  one  hundred  miles  along;  and  about  twenty  miles 
in  breadth ;  the  formation  is  not  continuous,  being  sometimes,  as 
stated  (in  conversation)  by  Prof.  C.  U.  Shepard,  Jr.,  replaced  by 
ferruginous  sand.  It  has  already  been  largely  used  as  a  fertilizer 
for  worn  out  lands  of  the  Sea  Island  cotton  region,  and  promises 
from  the  unlimited  supply  of  the  rock,  to  become  a  large  indastrial 
interest  of  the  state,  six  million  dollars  having  already  been  in- 
vested in  lands  and  mining  and  manufacturing  materials  by  north- 
em  capitalists  alone. 

The  relation  of  the  phosphate  beds  to  the  Quaternary  formation 
of  the  state  and  of  the  latter  to  the  glacial  beds  of  sand  and  clay 
of  the  northern  states,  were,  however,  the  principal  points  he 
would  allude  to.  At*a  celebrated  locality  of  Quatemar)'  fossils  at 
Simmon's  Bluff  on  Wadmalaw  Sound,  about  thirty  miles  by  steam 
from  Charleston,  he  made  with  the  kind  and  generous  aid  of  Dr. 
Shepard,  Jr.,  a  large  collection  of  fossils,  from  a  bed  of  sand  and 
mud  about  four  feet  in  thickness.  This  bed  corresponded  with  the 
marine  clays  of  New  England  and  Labrador,  and  the  ancient  sea 
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bottom  with  its  multitude  of  shells,  which  remained  just  as  thej 
had  died  in  their  holes,  reminded  him  of  an  ancient  raised  sea- 
bottom  at  Hopedale,  Labrador. 

These  clay  beds  graduated  into  clay  and  sand,  containing  a  fer- 
ruginous layer,  supposed  by  Dr.  Shepard,  Jr.,  to  be  the  horizon  of 
the  phosphate  beds.  These  beds  correspond  to  the  beds  of  clay 
at  Gardiner,  Maine,  where  Sir  Charles  Lyell  discovered  the  bones 
of  the  Bison  and  Walrus.  They  contain  bones  of  the  Megalonyx, 
Mastodon,  Elephant,  Tapir,  two  species  of  Horse,  Peccary,  Rhi- 
noceros and  Manatee.  -The  sands  graduate  into  \he  beach  sands 
of  the  close  of  the  Quaternary,  just  as  do  the  Bison  and  Walrus 
beds  of  the  Kennebec  river.  The  phosphate  beds,  then,  were 
probably  rolled  masses  of  Eocene  rock  crowded  with  shells,  min- 
gled with  the  bones  of  the  animals  above  mentioned,  deposited 
and  arranged  by  the  waves  of  a  shallow  sea  a  few  feet  deep.  This 
sea  was  much  shallower  even  than  that  which  covered  the  ancient 
sea  bottom  beneath,  which  must  have  been  only  fVom  one  to  five 
or  ten  fathoms  deep,  as  the  same  shells  are  at  the  present  day 
thrown  up  on  the  neighboring  beaches  in  great  abundance,  and  he 
had  dredged  some  of  them  at  a  depth  of  from  five  to  thirty  feet  at 
Beaufort,  N.  C. 

After  their  deposition,  the  carbonate  of  lime  of  the  shell  marl 
of  the  Eocene  rocks  had  been  replaced  by  phosphate  of  lime. 
How  this  had  been  effected,  and  whence  the  phosphate  of  lime  was 
derived,  was  a  question  still  unsettled  by  chemists.  He  alluded 
to  the  theory  of  Prof.  Shaler  that  this  i)hosphate  deposit  had  been 
formed  at  the  bottom  of  the  Gulf  Stream,  which,  according  to 
that  geologist,  had  probably  flowed  over  the  site  of  the  present 
phosphate  beds ;  and  in  opposing  the  theory  suggested  that  the 
phosphate  beds  were  deposited  in  shallow  water,  perhaps  lAgoons 
as  suggested  by  Prof.  Holmes,  as  they  rested  in  a  shallow  water 
deposit  above  alluded  to.  There  was  no  apparent  evidence,  as 
well  shown  by  the  facts  published  by  Tuomey  in  his  geological 
survey  of  South  Caroliua,  of  a  depression  of  the  coast.  On  the 
other  hand  there  is  no  apparent  evidence  of  glacial  action  on 
the  coast,  since  the  Quaternary  sands  are  marine  or  aerial,  and 
Tuomey  states  that  he  has  nowhere  in  the  state  of  South  Carolina 
seen  any  angular  blocks,  nor  a  pebble  a  foot  in  diameter.  More- 
over, the  life  of  the  Quaternary  in  this  state  indicated  even  a 
warmer  climate  than  at  present  obtains. 

Since  these  remarks  were  made,  he  had  met  by  accident  with 
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the  paper  by  Desor,  than  whom*  no  one  can  speak  with  greater 
authority,  in  which  he  has  made  a  comparison*  between  the  gla- 
cial marine  beds  of  the  North  and  the  marine  coast  deposits  of 
the  Southern  states,  parallelizing  the  deposits  in  a  masterly  man- 
ner. His  remarks  entirely* confirm  the  views  given  above.  One 
difficulty  Desor  had  in  parallelizing  the  Laurentian  beds  of  the 
North  with  those  of  the  South  containing  the  remains  of  land  ani- 
mals, was  the  apparent  absence  of  the  remains  of  land  animals  in 
the  clays  of  the  North,  but  since  then  teeth  of  the  bison  have 
been  foinul  at  Gardiner,  Maine,  in  the  upper  part  of  the  clays. 
It  ma}'  also  result  from  farther  investigation  that  the  phosphate 
beds  were  laid  down  at  a  later  period  than  we  have  supposed ;  at 
the  time  when  the  great  mammals  found  in  the  cave  at  Phoenix- 
ville  by  Mr.  Wheatlcy  flourished,  perhaps  during  the  earlier  por- 
tion of  the  river  terrace  period  when  the  mammoth  and  mastodon 
lived  both  in  the  northern  and  southern  states. 

Thus,  the  parallelism  between  the  Quaternary  beds  North  and 
South  would  seem  to  be  even  more  exact  than  Desor  twenty  years 
ago  could  make  it  with  his  data.  The  climate  gradually  grew 
warmer  from  Labrador  to  Florida ;  the  Gulf  Stream  did  not  ap- 
parently change  its  bed  during  the  Quaternary  period ;  the  oscil- 
lations of  level  of  the  coast  of  South  Carolina  were  slight  and 
involved  but  a  few  feet,  where  in  Canada  and  Labrador  the  rise 
and  fall  involved  several  hundreds ;  and  the  denudation  effected 
in  the  North  by  laud  ice,  was  caused  in  the  South  by  oceanic  cur- 
rents, waves  and  atmospheric  agencies.  There  are  apparently  no 
facts  to  show  that  while  the  glaciers  lined  the  coast  of  New  Eng- 
land, the*  waters  of  South  Carolina  were  not  as  warm,  if  not 
warmer,  than  at  the  present  day,  from  the  effects  of  the  Gulf 
Stream.  —  Bulletin  Essex  Institute. 

Deep  Sea  "  Explorations.  —  The  expedition  by  the  Coast 
Survey,  under  the  charge  of  Professor  Agassiz  and  Count  Pour- 
tales,  to  explore  the  sea  at  great  depths  in  the  Southern  At- 
lantic and  along  the  Pacific  coast,  revives  the  interest  in  the  re- 
markable discoveries  made  by  the  late  English  deep-sea  dredging 
explorations  in  the  Mediterranean  Sea.  It  seems,  as  "Nature" 
remarks,  that  Humboldt,  as  long  ago  as  1812,  maintained  that 

*Po8t  Pliocene  of  the  Southern  states  and  its  relation  to  the  Laurentian  of  the  North 
and  the  deposits  of  the  vallej  of  the  Mississippi.  By  E.  Desor.  American  Journal 
Science  aud  Arts.    18j2.    Vol.  14.    p.  49. 
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such  a  low  temperature  exists  at  great  depths  in  tropical  seas  as 
can  only  be  accounted  for  b}^  the  hypothesis  of  undercurrents 
from  the  Poles  to  the  Equator.  The  temperature  soundings  taken 
on  the  last  English  expedition  show  that  the  bottom  of  the  sea  off 
Portugal,  below  one  thousand  fathoms,  ranges  from  thirty-nine  to 
thirty-five  degrees,  or  about  the  freezing  point.  In  the  Meditcr- 
*  ranean  the  temperature  beneath  the  hot  surface  stratum  of  water 
is  uniform  to  any  depth  —  namely,  about  fifty-five  degrees.  It  is 
naturally  inferred  that  in  tlie  Atlantic  and  Pacific  oceans  an 
undercurrent  of  polar  icy  water  is  flowing  southward  under  the 
warmer  tropical  waters  ;  and  this  is  sustained  by  the  discovery  at 
great  depths  of  polar  animals  in  the  seas  of  Florida  and  Cuba. 
The  Epglish  expedition  under  Professor  Carpenter,  the  well  known 
physiologist,  has  also  detected  the  existence  of  an  outward  under- 
current in  the  Strait  of  Gibraltar,  which  carries  back  into  the 
Atlantic  the  water  of  the  Mediterranean  that  has  undergone  con- 
centration by  the  excess  of  evaporation  in  it«  basin.  Professor 
Carpenter  confirms  the  theory  previously  urged  by  Captain  Maury, 
that  the  cause  of  the  superficial  in-current  and  the  deep  out-cur- 
rent is  to  be  found  in  the  excess  of  evaporation,  the  Mediterra- 
nean water  being  from  evaporation  denser  thaui  the  water  of  the 
Atlantic.  Carpenter  then  compares  the  polar  and  equatorial  areas, 
and  shows  that  there  is  a  tendency  in  the  former  to  a  lowering  of 
level  and  increase  of  density,  which  places  it  in  the  same  relation 
to  the  latter  as  the  Mediterranean  bears  to  the  Atlantic. 

Coal  Beds  in  Panama. —  In  a  paper  read  before  the  Geolog- 
ical Section  of  the  British  Association,  Dr.  Hume  stated  that, 
during  a  recent  residence  upon  this  isthmus,  he  learned  that  a 
series  of  seams  of  coal  had  been  found  in  a  secluded  and  prim- 
itive portion  of  the  country,  not  fur  distant  from  the  railway. 
He  had  procured  and  analyzed  some  specimens  of  the  coal,  and 
had  found  75  per  cent,  of  carbonaceous  matter,  the  balance  bei^ng 
water  and  ash,  and  a  very  small  quantity  of  sulphur.  The  coal 
possessed  a  fair  heating  and  large  illuminating  power. 

MICROSCOPY. 

Angular  Apertltie.  —  An  anonymous  querist  in  the  ''Monthly 
Microscopical  Journal,"  incidentall}^  to  asking  the  aperture  of  a 
certain  lens,  urges  the  importance  of  angular  aperture  as  an  ele- 
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ment  in  the  construction  and  study  of  objectives,  and  intimates, 
which  is  hardly  saying  too  much,,  that  the  peculiar  qualities  of  the 
objectives  depend  more  on  their  angular  aperture  than  on  their 
focal  lengths.  *^  Focus  and  aperture  are  in  fact  both  essential 
factors  in  the  denomination  of  an  object-glass,  and  where  a  differ- 
ence exists  in  either  we  must  keep  in  mind  that  we  are  comparing 
different  things,  and  not  the  same  things  with  differing  qualities. 
The  estimation  of  any  angular  aperture,  so  well  expressed  by  "  B, 
is  perfectly  familiar  and  undisputed  among  experienced  microscop- 
ists,  although  its  exact  bearings  are  not  always  easily  apprehended 
by  beginners  ;^ and  that  microscopists  need  occasional  caution  in 
regard  to  it  may  be  inferred  from  the  case  in  point,  where  an  ac- 
complished writer  stated  an  extraordinary  performance  of  a  lens 
without  mentioning  the  range  of  its  apertures  or  the  aperture  at 
which  he  worked  it.  The  peculiar  and  entirely  independent  quali- 
ties of  lenses  of  low  and  of  high  angles  are  everj^where  understood 
alike ;  but  the  extent  to  which  success  has  been  attained  in  this 
country  in  the  construction  of  high  angles  cannot  be  appreciated 
abroad  when  "B,"  evidently  well  informed  on  other  points,  would 
not  be  surprised  to  hear  that  a  one-fifth  of  excessive  resolving 
power  had  an  angular  aperture  of  150°  or  160°.  Any  one  in  this 
country  would  be  "surprised"  to  hear  that  its  highest  angle  was 
less  than  1 70°. 

Makers  should  always  engrave  the  angular  aperture  upon  the 
mounting  and  on  the  ])oxes  of  their  objectives.  The  neatness  and 
sufficiency  of  this  plan,  however,  is  marred  in  the  case  of  many 
modern  objectives  whose  screw-collar  adjustment  gives  a  wide 
range  of  powers  and  angles.  Exactly  at  what  point  of  adjustment 
the  measurements  should  be  made  in  these  cases  is  one  of  the  most 
difficult  points  to  be  settled  in  endeavoring  to  obtain  a  uniform 
nomenclature  in  regard  to  the  works  of  different  makers.  At  least 
for  the  present,  until  some  standard  degree  of  adjustment  can  be 
agreed  upon,  both  the  highest  and  lowest  figures  should  be  given 
where  the  range  is  considerable. 

Passage  of  CoRruscLES  Through  the  Blood-vessels.  —  The 
"Monthly  Microscopical  Journal"  reviews  a  paper  on  the  subject 
read  before  the  Royal  Society  by  Dr.  R.  Norris.  Previous  hy- 
potheses fall  short  in  regard  to  the  most  singular  and  important 
part  of  the  process.     The  question  is  less  how  the  corpuscles  get 
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out,  than  how  they  get  out  without  leaving  any  trace  of  their  pas- 
sage through  the  wall.  Observers  are  agreed  that  both  red  and 
white  corpuscles  pass. out  of  the  vessels  through  apertures  which, 
manifest  during  the  period  of  transit,  can  be  seen  neither  before 
nor  after  that  time,  and  that  it  is  essential  to  the  process  that  the 
corpuscles  shall  cohere  to  the  wall  of  the  vessel  and  shall  be  sub- 
sequently subjected  to  pressure  from  within.  The  physical  condi- 
tions essential  to  the  passage  of  a  rigid  body  through  a  colloid  film, 
as  when  a  solid  body  passes  through  a  soap-bubble  without  break- 
ing it,  are  present  in  the  case  of  the  minute  blood-vessels  and  the 
corpuscle,  and  are  as  follows  ; — an  intimate  power  of  cohesion,  ei- 
ther mediately  or  immediately,  between  the  film  and  tfie  body,  a 
certain  amount  of  pressgre  from  within,  and  cohesive  plasticity  of 
the  substance  of  the  film  so  that  the  breach  in  it  may  become  uni- 
ted as  it  descends  upon  the  opposite  surface  of  the  body  which  is 
being  extruded. 

Cutting  and  Staining  Tissues. — Mr.  E.  Ray  Lankaster  recom- 
mends, in  the  "  Quarterly-  Journal  of  Microscopical  Science,"  that 
a  small  piece  of  tissue  be  enclosed  in  a  metal  box  and  frozen  by 
means  of  a  freezing  mixture.  It  is  then  held  between  pieces  of 
pith  in  wooden  forceps  (or  an  American  clothes-peg)  while  sections 
are  cut  by  a  razor  cooled  in  snow,  the  cutting  being  performed  in 
a  cold  room.  Three  razors  are  used  that  two  may  be  cooled  while 
one  is  used.  The  sections  are  first  placed  in  a  one-half  per  cent, 
gold  chloride  solution,  or  in  silver  nitrate  solution  if  desired. 
After  five  to  seven  minutes  they  are  transferred  to  distilled  water 
and  soaked  for  a  few  hours.  They  are  then  placed  in  water  acidu- 
lated with  lactic  acid  to  reduce  the  gold  chloride,  and  after  the  red- 
violet  color  is  fully  developed  they  are  teased  out,  if  necessary, 
and  mounted  in  glycerine. 

Adulteration  of  Tea  and  Coffee. —  According  to  Dr.  Hec- 
tor Helshan's  paper  on  the  emploj-ment  of  the  Microscope  in 
analysis,  before  the  South  London  Microscopical  and  Natural  His- 
tory club,  coffee  drinkers  are  liable  to  be  treated  to  a  decoction 
of  roasted  coffee-berries,  chicory,  poor  flour,  stale  sea-biscuit,  tan- 
yard  refuse,  peas,  beans,  and  saw-dust.  Some  of  these  modem 
improvements  may  be  escaped  by  buying  the  coflee  uliground. 
Dainty  tea-dryikers  will  notice  with  interest  that  the  Chinese  ex- 
port teas  rendered  attractive  by  the  salts  of  copper,  lead,  and  iron. 
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and  cheapened  by  mixture  with  the  refuse  tea-leaves  fVom  the  kitch- 
ens. Other  leaves  are  largely  prepared  and  sold  as  tea,  and  the 
process  of  improvement  is  further  carried  on  by  the  importers  at 
home.  Willow  leaves  have  been  much  substituted  for  tea,  and 
have  been  said  to  be  a  good  substitute. 

Another  Erector.  —  A  flat  minor  above  the  eye-piece  was  ex- 
hibited by  Mr.  E.  Richards,  as  an  erector  for  the  microscope,  at 
the  October  meeting  of  the  Ro^^al  Microscopical  Society.  He  uses 
a  glass  plate  platinized  in  front.  This  little  erector  is  cheap  and 
easily  used  when  the  microscope  is  in  a  vertical  position.  It  is 
not,  however,  easily  applicable  in  an  inclined  position  of  the  in- 
strument ;  and  it  is  liable  to  narrow  the  field  of  view.  This  is  a 
modification  and  adaptation  of  Mr.  E.  T.  Newton's  apparatus  pub- 
lished in  the  "Quarterly  Journal  of  Microscopical  Science,"  July, 
1871. 
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Improved  Apparatus  for  Drawing  with  the  Microscope. — 
Mr.  Yj,  T.  Newton  proposes,  for  microscopical  drawing,  a  steel 
reflector  partially  covering  the  eye-lens  and  mounted  with  a  provi- 
sion for  rotation,  so  as  to  be  easily  adjusted  to  use  with  the  instru- 
ment inclined  at  any  angle.  The  Beale  neutral-tint  reflector,  etc., 
should  be  mounted,  for  those  wh6  prefer  to  use  it,  with  a  similar 
rotating  movement.  This  substitute  for  the  camera  has  the  addi- 
tional advantage  of  being  an  erecting  arrangement. 

MiCRO-sPECTROScoPE. — Mr.  H.  G.  Bridge  states  in  the  "Month- 
ly Microscopical  Journal"  that  it  is  perfectly  feasible,  with  Mr. 
Browning's  bright-line  micrometer,  to  record  or  map  the  spectra 
observed,  so  that  the  positions  given  shall  be  correct  to  the  unit  of 
the  micrometer  circle. 
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Protoplasmic  Life. — Mr.  Crace-Calvert  stated  that  life  will  be- 
come manifest  in  the  albumen  of  a  fresh  egg  mixed  with  pure  wa- 
ter after  an  exposure  of  fifteen  minutes  to  the  atmosphere.  Ex- 
periments in  spontaneous  generation  are  often  vitiated  by  mo- 
mentary exposure  to  the  air.  • 

NOTES. 

Prof.  Agassiz  has  published  a  letter  in  regard  to  the  expedition 
in  the  Hassler,  in  which,  alter  stating  that  some  published  state- 
ments are  incorrect  in  many  particulars,  he  says  :  — 

"The  Hassler  was  built  for  the  coast  survey  work  of  the  Pacific 
shore  of  the  United  States.  Any  work  undertaken  on  board  this 
vessel,  is,  therefore,  entirely  subordinate  to  that  of  the  regular 
operations  of  the  survey.  As  she  nuist,  however,  uecessaril}' 
make  the  tour  of  the  South  American  continent,  in  order  to  reach 
her  destination.  Professor  Pierce,  the  Superintendent  of  the  Coast 
Survey,  has  thought  it  wise  to  organize  a  scientific  party,  con- 
sisting of  men  who  might  render  the  voyage  in  the  highest  degree 
useful  to  science,  as  well  as  to  the  special  interests  of  the  survey 
itself.  To  this  end  he  has  provided  a  dredging  apparatus  in  con- 
nection with  the  hydrographic  operations,  thus  continuing  on  a 
larger  scale  the  work  so  admirably  conducted  under  his  auspices 
in  the  Gulf  of  Mexico  durinjjr  the  last  five  vears.  The  wider  ranjje 
thus  given  to  these  operations  will,  of  course,  greatly  enhance 
the  value  of  the  previous  work,  and  lay  the  foundation  for  much 
more  effective  reseaiches  in  the  future. 

I  consider  myself  fortunate  in  being  connected  with  this  voynge, 
doubly  so  because  the  companions  with  whom  I  am  associated 
are  men  of  tried  ability,  some  of  them  having  a  larger  experience 
than  my  own  in  special  details  of  the  work,  while  Captain  John- 
son, commander  of  the  Hassler,  adds  to  his  professional  skill  a 
zeal  for  the  interests  of  science  warmly  shared  by  the  officers  un- 
der him.  But  while  everything  has  been  done  to  give  this  initia- 
tive voyage  of  the  Hassler  a  high  scientific  character,  it  must  not 
be  forgotten  that  the  present  expedition  is  simply  au  incident  in 
her  history.  The  superintendent  has  indeed  allowed  me  to  make 
collections  on  our  wav,  since  we  sail  in  waters  where  evervthintr 
that  lives  has  special  value  for  the  naturalist ;  but  the  expense  of 
making  these  collections,  and  indeed  all  expenses  of  the  scien- 
tific party  not  directly  connected  with  the  Coast  Survey  work,  will 
be  paid  from  private  means  provided  b}'  individual  liberality. 

I  have  thought  it  best  to  publish  this  statement  in  order  to 
make  it  fully  understood  that  the  scientific  expedition  connected 
with  this  voyage  is  not  its  chief  object,  except  so  far  as  that  ex- 
pedition subserves  the  best  interests  of  the  Coast  Survey." 
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The  vessel  sailed  December  fourth,  and  will  touch  first  at  St. 
Thomas  Island.  The  steamer  burns  less  than  three  tons  of  coal 
a  day,  and  can  thus  run  eight  thousand  miles  on  one  hundred  and 
fifty  tons  of  coal,  a  remarkable  saving  of  fuel.  Professor  Agassiz 
has  taken  dut  abundant  stores  for  preserving  specimens,  and  deep 
sea  nets  and  hooks  specially  adapted  for  catching  fish  at  great 
depths.  We  also  publish  a  letter  to  Professor  Pierce,  the  Superin- 
tendent of  the  Coast  Survey,  in  regard  to  the  aims  of  the  dredg- 
ing party  from  advanced  proofs  received  from  Professor  Pierce,  and 
published  as  a  Bulletin  of  the  Museum  of  Comparative  Zoology. 

We  noticed  in  the  last  number  of  the  Naturalist  the  instruc- 
tion in  science  afforded  to  the  teachers  of  Boston  at  the  Hall  of 
the  Natural  History  Society,  the  means  having  been  furnished  by 
Mr.  John  Cummings  ;,  we  should  not  forget  the  other  efforts  made 
to  instruct  the  public  and  popularize  science,  under  the  auspices 
of  the  same  vigorous  institution,  the  means  of  which  have  been 
and  are  this  yeai*  to  be  furnished  by  Mr.  John  A.  Lowell,  as  trus- 
tee of  the  Lowell  Institute  Fund.  The  first  courses  were  given 
for  a  nominal  price  of  admission  in  the  lecture-room  of  the  Soci- 
ety's Museum,  last  year.  The  following  is  the  programme  of  the 
lectures  for  this  season  : 

''  First  course,  beginning  October  23,  twelve  lectures  on  Pop- 
ular Geologj'  by  W.  T.  Brigham.  A.M.  Subjects  —  'Water  as  a 
(ieological  Agent;  Chemical  and  Physical  Properties  of  Water; 
Dew  and  Rains  ;  Springs  ;  Rivers  ;  Waterfalls ;  Bogs  and  Marshes ; 
Lacustine  and  Oceanic  Deposits ;  The  Ocean ;  Caverns ;  Snow  and 
Ice  ;  Glaciers  ;  Deluges,' 

Second  Course,  beginning  December  4,  six  lectures  by  B.  Joy 
Jeffries,  M.D.    Subject — 'Comparative  Anatomy  of  the  Eye,  and 

ision. 

Third  Course,  beginning  December  26,  ten  lectures  by  Professor 
(J.  L.  Goodale,  of  Bowdoin  College.  Subject — 'Physiological 
Botany,  a  study  of  some  of  the  relations  of  Plants  to  Heat, 
Light,  Electricity  and  Chemistry.' 

Fourth  Course,  beginning  January  29,  six  lectures  by  Thomas 
D wight,  Jr.,  M.D.,  Subject — 'Preservation  of  Life  among  the 
Vertebrates.' 

Fifth  Course,  beginning  February  19,  six  lectures  by  W.  G.  Far- 
low,  M.  D.  Subject — 'Cryptogamic  Botany,  with  special  refer- 
ence to  the  Alga;.' 

Sixth  Course,  beginning  March  11,  by  F.  G.  Sanborn,  Subject, 
—  'Talks  about  Insects.'" 
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Topographical  Features. —  The  mountains  of  Colorado  form, 
perhaps,  the  most  striking  feature  in  the  orology  of  the  United 
States.  Regarding  the  several  ranges  which  traverse  the  region 
between  Mexico  on  the  south  and  the  British  Possessions  on  the 
north  as  parts  of  one  stupendous  whole,  whose  upheaval  in  the 
main  may  be  referred  to  one  geological  epoch,  we  find  that  along 
the  fortieth  parallel  the  most  active  telluric. forces  were  exerted, 
producing  the  widest  expansion  and  culminating  in  the  loftiest 
peaks.  Between  the  Sierra  Nevada  on  tlie  west  and  the  Wasatch 
on  the  east,  the  ridges,  with  their  intervening  valleys,  reach  an  ex- 
pansion of  not  less  than  a  thousan<l  miles.  Traced  north  and  south 
they  not  only  diminish  in  height  but  contract  in  width  to  about 
four  hundred  miles.  There  are  five  or  six  peaks  in  Western  Col- 
orado which  attain  an  altitude  of  over  fourteen  thousand  feet 
above  the  sea,  constituting  the  highest  ground  in  the  United 
States,  with  the  exception  of  a  region  on  the  head  waters  of  Kern 
River  where  there  is  a  single  point,  Mt.  Whitney,  CvStimated  at 
fifteen  thousand  feet. 

Between  the  Missouri  River  and  the  Rocky  Mountains  there  is 
a  great  swelling  of  the  land,  which  to  the  ordinary  observer  is  al- 
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most  imi)erccptil)le.  Kansas  City,  at  the  junction  of  the  Missouri 
and  Kaw  Kivers,  is  six  hundred  and  fort^'-eight  feet  above  tide 
water ;  First  ^'iew,  near  the  western  line  of  Kansas,  is  four  thou- 
sand, four  hundred  and  seventy-nine  feet ;  and  Denver,  fourteen 
miles  from  the  base  of  the  mountains,  is  five  thousand,  one  hun- 
dred and  i\\c  feet.  Thus  it  will  be  seen  that  the  traveller  along 
this  route  is  ascending  a  rapidly-inclined  grade  which  to  the  eye 
appears  as  a  dead-level. 

From  this  elevated  plateau  the  mountains  rise  abruptly',  like  a 
great  rampart,  ridge  succeeding  ridge,  until,  on  the  fortieth  par- 
allel, the  culminating  point  is  attained  at  Gray's  Peak.  This  peak 
was  named  in  honor  of  the  distinguished  botanist  of  that  name, 
by  one  of  his  devoted  disciples.  Dr.  Parr}^,  who  was  the  first  to 
measure  its  altitude,  which  he  found  to  be  fourteen  thousand,  two 
hundred  and  forty-five  feet. 

There  are  really  two  culminating  points  to  the  range  in  this  vi- 
cinity ;  one  with  a  rounded  outline  probably  a  few  feet  lower,  and 
the  other  cone-like  in  form,  which  in  the  distance  resembles  an 
aerial  pyramid.  It  would  not  be  inappropriate  to  attach  to  the 
southern  point  the  name  of  Torrey,  who  has  done  so  much  in  de- 
termining the  botany  of  the  mountain  region  of  the  United  States  ; 
thus  linking  together  the  names  of  two  honored  observers  who 
throughout  a  series  of  years  have  worked  side  by  side  in  a  com- 
mon science.  Here  is  the  water-shed  of  the  continent.  The  rains 
which  fall  on  the  western  slope  find  their  way  to  the  Tacific 
through  the  Colorado  River  and  the  Gulf  of  California,  and  those 
which  fall  on  the  eastern  slope  reach  the  Atlantic  through  the 
Platte  branch  of  the  Missouri,  thence  through  the  Mississippi  and 
the  Gulf  of  Mexico. 

Standing  at  Denver  on  a  clear  summer's  day,  the  observer  com- 
prehends in  the  range  of  his  vision,  a  view  rarely  surpassed  in 
grandeur  and  extent.  The  mountains  rise  abruptly  from  the 
plains  like  a  great  wall  which  can  be  traced  for  one  hundred  and 
fifty  miles.  To  the  south  is  seen  Pike's  Peak,  distant  sixty  miles 
or  more,  jutting  into  the  plains,  and  to  the  north,  nearly  equidis- 
tant. Long's  Peak,  with  its  snow-clad  flanks  and  bare  scalp,  looms 
up  amidst  the  congeries  of  peaks.  The  intermediate  dist^ince  is 
filled  in  with  mountains  of  every  variety  of  contour ;  some  serra- 
ted, some  crater-like,  some  pyramidal  and  some  with  rounded 
outlines. 
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The  best  time  to  view  this  landscape  is  at  early  mom.  The 
mountains  then  resemble  a  great  cloud-bank  hanging  on  the  verge 
of  the  western  horizon.  As  the  sun  comes  up  ilhirainating  the 
peaks  and  projecting  crags,  the  landscape  resolves  itself  into  defi- 
nite outlines.  Over  the  whole  are  thrown  broad  masses  of  light 
and  shade,  and  rock  and  tree  and  grassy  slope'  are  revealed  with 
wonderful  distinctness,  while  from  the  snow-fields  are  flashed  back 
the  tints  of  sapphire  and  gold.  Bathed  in  that  rare  and  clear 
atmosphere  there  is  something  in  this  scene  ideal,  unearthly. 
"The  Delectable  Mountains"  revealed  to  the  vision  of  John  Bun- 
yan  were  not  comparable  in  grandeur  to  these. 

While  in  the  distance,  the  mountains  appear  to  present  an  im- 
penetrable barrier,  yet  when  approached,  they  are  found  to  be  in- 
tersected by  numerous  canons  which  afford  practicable  routes  to 
their  very  heart,  and  enable  the  explorer,  without  exhausting  ef- 
fort, to  scale  their  loftiest  sunynits.  Their  arrangement  en  echelon 
affords  passes  which  may  be  surmounted  even  by  railroads. 

We  have,  very  properly,  incorporated  into  our  vocabulary  the 
Spanish  term  "caiion"  as  expressive  of  a  torrent-stream  walled 
in  bv  mountains.  Such  is  the  character  of  all  the  streams  which 
descend  to  the  plains.  Rock-bedded  and  often  rock-walled,  they 
rush  and  roar  in  their  onward  course,  and  only  find  repose  after 
their  escape  to  the  broad  undulating  plains. 

Ascending  a  summit  from  which  a  bird's  eye  view  of  the  country 
can  be  obtained,  the  contour  of  the  surface  appears  like  a  confused 
mass  of  matter  thrown  up  and  corrugated  when  the  elements  of 
fire  were  in  the  wildest  commotion.  A  tumultuous  sea,  instanta- 
neously arrested  and  petrified,  would  be  a  miniature  representa- 
tion of  what  is  here  seen ;  and  yet,  when  the  geologist  comes  to 
carefully  examine  the  structure  of  the  mountains  stratigraphically, 
he  finds  that  they  range  in  nearly  conforming  lines,  whose  direc- 
tion is  N.  N.  W.  and  S.  S.  E. 

Another  striking  feature  in  the  topography  of  this  region  is 
the  series  of  high  table-lands  known  as  "^  parks."  They  are  ver- 
dant valleys  walled  in  by  snowy  mountains.  The  melting  snows 
give  rise  to  numerous  springs  and  rivulets  which  sustain  an  al- 
most perennial  growth  of  bunch  grass,  making  these  parks  accord- 
ing to  Fremont  "  the  paradise  of  all  grazing  animals,"  and  these 
streams  the  favorite  abode  of  the  speckled  trout.  The  antelope, 
the  elk,  the  mountain  sheep  and  the  black-tailed  deer  still  abound 
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in  these  rich  pastures,  but  the  buffalo  has  been  driven  away. 
When,  in  1844,  Fremont  visitcul  the  South  Park,  herds  of  these 
animals  blackened  the  surface,  and  their  well-beaten  trails  afford- 
ed the  most  practicable  route  through  the  region ;  but  now  they 
do  not  even  approach  the  foothills. 

The  Utes  use  these  parks  during  the  summer  as  cow  lodges,  but 
as  winter  approaches  the  herd  is  driven  down  to  the  plain. 

Geology.  To  comprehend  the  geolog}"  of  the  Rocky  Mountains, 
where  the  forces  of  metamorphism  have  been  so  powerfully  ex- 
erted, it  is  necessary  at  the  same  time  to  study  the  geology  of  the 
Plains,  where  the  strata  repose  nearly  horizontally,  and  are  abun- 
dantly charged  with  fossils.  Starting  at  Kansas  City,  we  first  en- 
counter the  ('oal  Measures,  which  continue  to  Fort  Riley.  Here 
occurs  a  drab-colored  limestone  associated  with  marls,  which  is 
regarded  as  the  equivalent  of  the  Permian.  Next  succeeds  a  series 
of  bright  red  and  green  marls,  seen  at  Salina,  which  may  be  Tri- 
assic.  Above  this  fonnation  comes  the  Cretaceous  occupying  a 
broad  zone  nearly  coterminous  with  the  plains,  conspicuously  dis- 
played at  P^llis,  Fossil  Creek,  and  Fort  Wallace.  The  Miocene- 
tertiary  abuts  against  the  foothills  and  extends  to  the  east  of  Den- 
ver. At  Golden  City,  the  strata  of  this  formation  are  tilted  up 
vertically,  thus  showing  that  within  comparatively  recent  times, 
this  region  has  been  subjected  to  violent  displacements.  It  is 
characterized  by  heavy  deposits  of  coal  (lignite)  which  is  success- 
fully mined  at  Golden  City,  on  Ralston's  Creek,  South  Boulder  and 
other  streams  descending  from  the  mountains.  The  beds  are  from 
ten  to  fourteen  feet  thick — an  undue  expansion  which  would  indi- 
cate that  they  are  pockets,  insteatl  of  persistent  seams.  The  coal 
is  bright  and  gloss}',  but  crumbles  on  exposure  to  the  air,  and 
even  when  burned  in  a  grat€.  It  contains  from  twelve  to  fifteen 
per  cent,  of  hygrometric  moisture  whicfi  must  be  expelled  in  com- 
bustion at  the  expense  of  the  fixed  carbon,  and  therefore  prevents 
it  from  acquiring  that  concentrated  heat  necessary  in  metallurgic 
operations.  It  answers  well  for  household  purposes  and  for  loco- 
motives, and  in  such  a  region  where  wood  is  scarce,  its  economi- 
cal value  can  hardly  be  over  estimated. 

As  we  enter  the  foothills,  layers  of  brick-red  sandstone  are  ob- 
served which,  although  destitute  of  fossils,  Ilayden  is  disposed  to 
regard  as  Jurassic.     There  is  also  seen  a  drab-colored  limestone, 
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used  at  Denver  for  building  purposes,  which  Hayden  regards  as 
Carboniferous.  Although  ripple-marked,  I  observed  no  fossils. 
Botli  of  these  deposits  are  highly  metamorphosed  and  the  strata 
stand  nearlv  vertical. 

Next  succeeds  a  vast  series  of  gneissoidal  rocks  in  which  feld- 
spar and  mica  are  the  predominant  minerals.  These  rocks  every- 
where show  lines  of  bedding,  but  they  have  been  plicated,  shat- 
tered and  tilted  up  at  all  angles,  and  at  the  same  time  are  cut  by 
numerous  divisional  planes.  The  metamorphism  of  the  mass  is 
so  complete  as  to  have  obliterated  all  traces  of  fossils  and  to  have 
changed  the  mechanical  structure  of  the  rocks  themselves.  Per- 
haps there  is  no  region  on  the  continent  where  the  action  of  igne- 
ous causes  is  displayed  on  so  grand  a  scale  as  here. 

The  true  granites  are  only  seen  along  the  axes  of  elevation. 
They  play  an  important  part  in  the  structure  of  the  region,  con- 
stituting, as  it  were,  its  framework. 

In  the  Rocky  Mountain  83^stem  is  probably  ro])rescnted  the 
whole  assemblage  of  formations  from  the  Azoic  up  to  and  includ- 
ing the  Jurassic,  but  so  thorough  has  been  the  processes  of  meta- 
morphism, at  least  on  the  Atlantic  slope,  that  it  is  impossible  to 
recognize  subordinate  groups.  On  the  western  slope,  Fremont 
long  ago  recognized  rocks  with  orgiinic  remains,  which  he  referred 
to  the  Oolite,  which  is  a  member  of  the  Jurassic.  The  investiga- 
tions of  Whitney  in  California  have  settled  this  question — that  it 
was  at  the  close  of  the  Jurassic  epoch  that  this  vast  assemblage  of 
formations  was  metamorphosed  and  folded  into  great  ridges  with 
their  intervening  valleys.  The  eruptive  rocks  accompan3ing  this 
upheaval  were  for  the  most  part  granites,  probably  in  a  pasty  con- 
dition, as  in  this  association  there  are  no  traces  of  volcanic  prod- 
ucts. 

Vein  Puenomena. —  It  was  at  tliis  time  that  the  granites  and 
metamorphic  rocks  became  impregnated  with  the  precious  metals, 
such  as  gold  and  silver,  which  are  found  (concentrated  in  veins  and 
fissures.  At  a  subsequent  date  —  during  tlie  earlier  Tertiary  Pe- 
rio<l — a  series  of  volcanic  vents  were  formed  along  the  line  of  pre- 
vious disturbance,  from  which  were  poured  forth  a  series  of  igneous 
products,  such  as  basalts,  lavas,  etc.  These  also  became  impreg- 
nated with  the  precious  metals,  of  which  the  famous  Comstock  lode 
in  Nevada,  as  shown  by  Kichthofen,  is  a  notable  example.     Thus, 
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tlicn,  the  formation  of  the  mineral  veins  of  this  region  may  bo 
referred  to  two  (listinet  epoclis. 

The  veins  of  Colorado,  thus  far  mined,  belong  to  the  older  class. 
The  gold-bearing  veins,  imliko  those  of  California,  contain  in 
their  gangues,  copper  and  iron  pyrites,  blende  and  galena,  and  so 
intimately  is  the  gold  connected  with  these  sulphurets,  that  great 
loss  is  incurred  in  its  extraction. 

The  veins  of  silver  have,  also,  their  associations  of  base  sul- 
phurets, and  the  silver  itself  appears  under  the  forms  of  sulphu- 
ret  and  antimonial.  Black  Hawk  and  Central  City  are  the  main 
sites  of  gold  mining,  while  Georgetown  is  the  focus  of  silver  mining. 
The  annual  product  in  the  precious  metals  as  estimated  by  Clar- 
ence King  is  about  three  million,  two  hundred  and  fifty  thousand 
dollars.  As  constituting  a  part  of  the  volcanic  phenomena,  may  be 
mentioned  the  frequent  occurrence  of  hot  springs  throughout  the 
whole  area  occupied  b}'  this  mountain  system.  In  Colorado,  the 
most  noted  are  those  of  Middle  Park  and  Idaho.  The  former  are 
not  readilv  accessible,  and  I  am  not  aware  that  their  waters  have 
been  subjected  to  analysis.  The  latter  are  now  resorted  to  for 
their  remedial  virtues  in  cases  of  rheumatism,  paralysis,  and  cu- 
taneous affections.  These  springs  issue  from  the  left  bank  of 
Soda  Creek,  and  are  three  in  number.  The  flow  is  not  copious, 
being  about  ten  gallons  a  minute.  The  temperature  is  109®  F. 
An  analysis  of  the  water  by  Mr.  J.  G.  Pohle  of  New  York,  gave 
one  hundred  and  seven  gi-ains  of  solid  matter  to  the  gallon,  made 
up  of  the  following  ingredients  : 

Carbonate  of  So<la, 30.80 

C.irbonatc  of  Lime OJii 

Carbonate  of  Magnesia 2.8R 

(  ar1)onate  of  Iron,      .       .       .       .       , 4.12 

Sniphatcof  Soda, 29.30 

Sulphate  of  Magnesia, 18.72 

Sulphate  of  Lime 3.4i 

Chh)rido  of  So.liuni 4.10 

Chloride  (»f  Calcium  and  Magnesium,  of  each  a  trace, 

Silicate  of  Soda, 4.08 

107.08 

Climate. — One  of  the  most  striking  peculiarities  of  these  moun- 
tains is  the  absence  of  a  i)erpetual  line  of  congelation.  Mr.  Bowles 
in  his  little  work  on  this  region,  calls  special  attention  to  this  sig- 
nificant fact,  and  points  out  tho  diversities  between  these  moun- 
tains and  those  of  Switzerland  ;  and  what  I  propose  to  state  under 
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this  head  will  be  but  an  amplification  of  this  train  of  thought.  It  is 
true  that  in  midsummer  even  large  snow-fields  are  to  bo  seen,  but 
it  is  the  result  of  the  winter's  accumulation  in  the  riivines  and 
other  places  sheltered  from  the  sun.  Above  the  snow-patches  the 
grasses  thrive  and  the  delicate  lichens  in  thin  flat  crusts  adhere  to 
the  rocks  which  form  the  dominating  peaks.  The  tree-line  ascends 
to  eleven  thousand  feet.  Potatoes,  beets  and  cabbages  and  the 
hardier  cereal ia,  such  as  oats  and  barley,  are  successfully  cultiva- 
ted at  nine  thousand  feet ;  at  ten  thousand  feet  flowers  IJoom, 
often  sending  forth  their  petals  close  by  a  snow-bank.  Thus  Jan- 
uary and  May  are  commingled.  Thriving  under  such  conditions 
is  a  wild  columbine  which  clusters  in  large  patches  and  ])ears  a 
deep  purple  blossom  fringed  with  white.  This  profusion  of  gaudy 
flowers  arrested  the  attention  even  of  the  untutored  savage,  and 
the  Utcs  gave  to  the  plant  the  name  of  idaho  or  purple  flower. 
The  white  explorers  applied  this  name  to  a  town,  which  they 
founded  on  the  banks  of  Clear  Creek  in  Colorado,  and  a  band  of 
miners  swarming  thence  to  a  region  farther  north,  carried  with 
them  this  name,  which  subsequently  became  attached  to  a  territory 
of  the  United  States. 

During  the  summer,  day  after  day,  the  sun  comes  up  without  a 
cloud  ;  but  midday  passed,  there  is  an  afternoon  mist,  often  ac- 
companied by  thunder  and  lightning.  At  Denver  the  phenomena  of 
gusts  of  wind  and  thunder  and  lightning  are  of  almost  daily  occur- 
rence, and  yet  without  a  drop  of  rain.  During  the  month  of  July 
last,  the  precipitation  was  lifty-one  one-hundreths  of  an  inch.  In 
the  mountains  there  are  '"  cloud  bursts,"  when  the  rains  fall  in  a  cat- 
aract and  filling  the  gulches  sweej)  every  thing  before  them. 

The  electrical  phenomena  often  occurring  during  a  storm  on  the 
summits  of  the  mountains  are  most  vivid,  and  dangerous  to  those 
caught  in  such  exposed  positions.  There  are  anthentie  instances 
where  the  bodv  becomes  so  surcharjjed  with  electricitv  that  the  hair 
stands  out  rigidly,  and  s})arks  are  emitte<l  from  the  person  thus 
isolated  when  approached,  and  every  metallic  article  becomes  lu- 
minous. 

Statistics  as  to  the  amount  of  rainfall  in  the  mo  ntains  have 
not  been  collected,  but  at  Denver  it  only  reaches  about  thirteen 
inches  during  the  year. 

In  that  dry  and  bracing  atmosphere  the  thermometer  may  rise 
to  ninety  degrees  F.  and  yet  without  producing  those  depressing 
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efrect.s  experienced  in  a  more  humid  climate.  Perspiration  is  al- 
most insensible.  The  residents  represent  that  autumn  is  the  pleaa- 
antest  portion  of  the  year,  and  that  this  delicious  season  contin- 
ues until  Januar}',  when  the  winter  seriously  sets  in  and  continues 
until  May.  The  snows  are  not  deep,  and  on  the  cliffs  eaq)osed 
to  the  direct  rays  of  the  sun  rarely  remain  over  a  few  days. 
Such  is  the  climate  in  the  canons,  but  on  the  liigher  peaks  a  man- 
tle of  white  bej^ins  to  form  late  in  September  and  continues  to  ac- 
cumulate until  spring. 

The  temi)erature  at  Denver,  two  thousand,  one  hundred  and  Ave 
feet  above  the  sea,  does  not  differ  essentially  from  that  at  Cam- 
bridge, Massachusetts,  seventy-one  feet  above  the  sea,  while  the 
diflerencc  of  latitude  is  about  two  degrees.  This  is  shown  in  the 
subjoined  table : 
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Mt.  AVnshlngton,  in  New  Ilanip.shire,  is  six  thousand  six  hun- 
dred feet  above  the  sea,  and  the  little  band  of  observers  who  last 
3'ear  passed  the  winter  upon  its  summit,  encountered  all  the  rig- 
ors of  nn  arctic  climate.  At  Idaho  Springs,  in  the  heart  of  the  Col- 
orado ^lountaiiis,  and  one  thousand  one  hundred  and  fortv-two 
feet  higher,  cattle  may  pass  the  winter  without  shelter.  A  warm 
l)reath  permeates  the  valleys,  mitigating  the  severity  of  winter, 
and  rendering  the  climate  agreeable  to  the  human  system.  I  will 
not  i)ause  to  <liscuss  the  causes  of  this  anomaly,  so  at  variance 
with  what  is  observed  in  other  regions  lying  within  the  temperate 
zone. 

If  we  turn  to  the  Alps,  from  which  we  naturally  derive  our  ideas 
of  the  elfects  of  temperature  by  reason  of  elevation,  we  shall  find 
that  far  ditleivnt  conditions  prevail.  At  th(?  height  of  eight  thou- 
sand feet  the  line  of  i)erpetual  snow  is  encountered,  and  not  less 
than  four  hundred  glaciers  exist,  extending  over  an  area  of  four- 
teen hundred  s(juare  miles.  Mt.  Blanc,  tifteen  thousand,  seven  hun- 
drcil  and  fortv-four  AH»t  above  the  sea,  about  fifteen  hundred  feet 
higher  than  several  of  the  Colorado  l*eaks,  is  scaled  only  by  cut- 
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ting  steps  for  a  long  distance  in  an  icy  acclivity,  and  its  scalp  is 
always  snow-clad.  The  pines  and  larches  disappear  at  five  thous- 
and, nine  hundred  feet,  while  the  mosses  and  lichens  continue  up 
to  the  line  of  perpetual  snow.  The  cerealia  are  not  grown  higher 
than  three  thousand,  eight  hundred,  or  four  thousand  feet,  but  in 
one  sheltered  place,  Skala,  barley  ripens  at  five  thousand,  nine 
hundred  and  fifty  feet  above  the  sea. 

In  order  to  produce  glaciers  there  must  be  a  marked  relief  and 
depression  of  the  surface  and  a  marked  vicissitude  between  the 
summer  and  winter  temperature.  While  the  Andes  in  the  tropics 
rise  into  the  region  of  perpetual  congelation,  there  is  not  that  va- 
riation of  temperature  which  is  necessary  to  produce  neve,  that 
aggregation  of  large  crystalline  liicets,  so  different  from  river-ice, 
which  make  up  glaciers.  Many  parts  of  Siberia  and  North  Amer- 
ica are  within  the  line  of  permanent  ground  frost,  and  yet  no  gla- 
ciers are  formed.  In  the  Alps,  according  to  Forbes,  the  summer's 
thaw  percolates  the  snow  to  a  great  depth  with  water.  The  frost 
of  the  succeeding  winter  penetrates  it  far  enough  to  freeze  it  to 
at  least  the  thickness  of  one  year's  fall ;  or  by  being  repeated  in 
two  or  more  years,  consolidates  it  more  effectually.  The  glacier 
commences  near  tlie  line  of  perpetual  snow,  and  renewed  by  the 
accumulation  of  each  winter  descends  to  a  lower  level,  its  extrem- 
ity being  constantly  dissolved  by  the  summer's  heat. 

In  the  Colorado  region  the  conditions  of  relief  and  depression 
of  surface  are  sufficient  to  maintain  glaciers,  but  the  temperature 
is  not  sufiieicntly  low  to  maintain  a  line  of  perpetual  congelation 
on  which  they  depend  for  their  existence. 

Glacial  Action. — Two  enquiries  naturally  suggest  themselves  ; 
were  these  mountains  formerly  encased  in  ice  ?  AVere  these  plains 
subjected  to  that  erosive  action  so  conspicuously  displayed  in  New 
England  and  the  region  of  the  G  reat  Lakes  ? 

The  western  limit  of  the  Erratic  block  group,  as  observed  by 
me,  is  in  the  immediate  valley  of  the  Missouri,  between  Leaven- 
worth and  Lawrence.  The  western  limit  of  the  striated  rocks, 
as  observed  by  Hayden,  is  at  Plattsmouth,  also  in  the  immediate 
valley  of  the  Missouri. 

In  crossing  the  plains,  which  expand  to  more  than  six  hundred 
n.iles  m  width,  there  is  an  absence  of  all  drift  phenomena,  such 
as  boulders,   gravel  knolls,  and  planed   surfaces,   until   Denver 
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is  approacliod.  Here  the  soil  reposes  on  a  water-washed  gravel, 
but  the  beds  of  tlie  streams  are  composed  of  shifting  sands.  Ad- 
vancing towards  the  foothills,  small  boulders  are  observed  strown 
over  the  surface,  and  occasionally  it  is  traversed  by  ridges  of  sand. 
In  fact  the  observer  experiences  a  feeling  of  disappoint- 
ment at  the  absence  of  tjie  more  striking  drift  phenomena;  for 
naturally  comparing  this  region  with  the  Alps,  he  expects  to  see 
great  outlying  masses  of  rock  which  have  been  transported  far 
from  the  parent  bed ;  accumulations  of  gravel  and  sand  in  the  na- 
ture of  terminal  moraines ;  and  rock  surfaces  which  have  been 
planed  down  and  striated.  Entering  the  mountains,  the  cliflfe 
arc  jagged,  no  where  exhibiting  those  smooth  outlines  seen  in  the 
Alps  and  called  by  De  Saussure,  roches  moutonneeft.  The  enclos- 
ing banks  of  the  streams  are  made  up  of  large  egg-shaped  peb- 
bles and  occasional  boulders  two  and  three  feet  in  diameter.  jVone 
of  these  materials,  so  far  as  I  have  observed,  are  striated^  while 
the  true  drift  pebbles  are  almost  invariably  marked  by  such  signs. 
Taking  Clear  Creek  as  the  line  of  my  observation,  these  water- 
worn  materials  do  not  attain  an  elevation  above  its  bed  of  more 
than  one  hundred  feet,  and  tracing  tlie  smaller  streams  to  higher 
elevations  they  soon  disappear  and  are  replaced  by  angular  frag- 
ments. 

Tlie  transporting  power  of  the  present  streams  is  very  great. 
They  have  a  descent  of  from  fifty  to  one  hundred  feet  to  the  mile, 
and,  swollen  by  the  spring  freshets,  the  waters  sweep  down  with 
suflloient  force  to  bear  along  the  largest  boulders  here  observed, 
particularly  if  entangled  in  ice. 

Another  phononienon  characteristic  of  all  true  drift  regions,  is 
entirely  wanting  on  the  plains,  and  but  sparingly  represented  in 
the  mountains  ;  and  that  is  the  absence  of  lakes.  Professor  Ram- 
sey, as  far  back  as  1862,  in  a  paper  communicated  to  the  Geolog- 
ical Society  of  London,  pointed  out  the  fact  that  lakes  were  very 
numerous  in  those  regions  where  the  evidences  of  ice  action  were 
most  manifest,  and  comparativel}'  rare  in  tropical  and  subtropi- 
cal regions ;  and  maintained  that  they  were  actually  due  to  the 
erosion  of  tlieir  basins  b}'  glaciers.  • 

The  scenery  of  the  Alps  derives  one  of  its  principal  charms 
from  the  abundance  of  its  lakes.  We  may  refer  to  Geneva,  Con- 
stance and  Zurich,  near  the  borders  of  the  mountains,  to  the 
Lakes  of  the  Four  Cantons,  Lago  Maggiore,  and  Como,  and  the 
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series   of  Austrian   lakes,   to   say   nothing  of    the   innumerable 
pools  of  water  which  occur  near  the  summits  of  the  loftier  ridges. 

The  scenery  of  Sweden  and  Norway  is  diversified  by  tliese  in- 
land enclosures  of  water,  wliich  become  rare  in  the  more  temper- 
ate climates. 

If  we  consult  a  map  of  the  northern  portion  of  our  own  coun- 
try, we  shall  find  that,  leaving  out  the  great  chain  of  the  Canadian 
Lakes,  and  such  collections  of  water  as  AVinnepeg,  Athabasca, 
Slave  Lake  and  Bear  Lake,  all  the  way  from  Minnesota  to  the 
Arctic  Sea,  there  are  innumerable  smaller  lakes  which  enable  the 
voyageur  in  his  canoe  to  penetrate  to  every  portion  of  the  country. 
In  southern  AVisconsin  the  lakes  are  few  and  in  Illinois  they  dis- 
appear almost  altogether. 

On  the  plains  there  is  not  a  permanent  collection  of  water  to 
which  we  attach  the  name  of  lake ;  and  in  the  mountains  they  arc 
rare.  This  is  the  more  8uri)rising  when  we  consider  how  actively 
the  forces  of  elevation  and  subsidence  have  been  exerted.  The 
Great  Basin,  it  is  true,  is  characterized  by  numerous  lakes,  most 
of  which  are  of  a  highly  saline  or  brackish  character,  but  in  a  re- 
gion where  the  streams  are  cut  off  from  the  sea,  it  is  but  natural 
that  the  waters  should  accumulate  in  the  depressions. 

There  may  have  been  a  time  when  the  annual  precipitation  of 
rain  was  greater,  and  consequently  the  transporting  power  of  the 
streams  was  increased  be3'oud  thoir  present  capacity,  but  there  are 
few  phenomena  with  regard  to  the  distribution  of  the  superficial 
materials  which  cannot  be  explained  by  a  resort  to  causes  now  in 
operation.  Professor  WHiitney  has  arrived  at  substantially  the 
same  results  with  regard  to  the  Pacific  slope. 

In  concluding  these  observations,  I  may  remark  that  the  rail- 
road facilities  are  now  so  far  developed  that  to  an  inhabitant  of 
the  Mississippi  Valley,  this  region  is  as  accessible  as  the  AVhite 
Mountains  of  New  England.  The  ordinar}'  observer  is  l)rought 
in  contact  with  some  of  the  grandest  scenes  in  nature,  whilst  to 
the  geologist  and  botanist  are  opened  new  spheres  of  observation 
—  a  constantly  recurring  succession  of  the  most  interesting  and 
varied  phenomena. 


IRRIGATION  AND  THE  FLORA  OF  THE  PLAINS. 

BY   E.    L.    GREENE. 

The  system  of  irrigation  is  destined  to  effect  some  interesting 
changes  in  tlic  aspect  of  the  western  plains  in  regard  to  their  bot- 
any, as  will  appear  from  a  few  facts  wliich  we  subjoin  as  the  re- 
sult of  observations  made  in  Colorado  during  the  past  two  seasons. 

It  might  be  expected  that  refreshing  streams  conducted  through 
this  naturally  rich,  but  extremely  arid  soil,  would  have  flowery 
banks.  So  indeed  it  does  sometimes  happen,  and  so  it  would 
always  be  if  the  <litrirors  of  ditches  would  make  them  broad  and 
shallow,  with  graduall}^  sloping  banks,  instead  of  digging  them 
narrow  and  deep  and  leaving  the  sides  perpendicular. 

God  speed  the  labors  of  the  ''  grim  utilitarian ;"  for  when  he 
has  i)lowed,  and  scattered  the  "  precious  seed,"  we  know  that 
with  the  wheat,  there  will  spring  up  and  bloom  the  purple  com 
cockle,  and  the  yellow  evening  prinn*ose  —  one  joy  for  him  and 
three  for  us.  Or,  if  his  skill  divides  the  mountain  stream,  causing  a 
portion  of  its  waters  to  turn  from  their  natural  course  adown  the 
valley,  and  leads  them  over  the  thirsty  plains  that  lie  above, 
the  happier  are  we  ;  for  while  now  from  the  face  of  the  *■' desert" 
he  reaps  golden  hars-ests,  we  see  it  "rejoice  and  blossom  as  the 
rose." 

"We  will  suppose  that  the  reader  is  a  botanist,  and  that  he  has 
come  out  from  the  far  Atlantic  shore,  to  pass  a  few  summer  weeks 
among  the  mountains.  Arrived  in  Denver,  the  next  point  to  be 
gained  is  Golden  City,  the  gateway  to  the  mountains.  He  might 
traverse  this  short  distance  in  less  than  a  half  hour  by  rail,  but  of 
this  mode  of  conveyance,  excellent  as  it  is,  some  three  thousand 
miles,  more  or  less,  he  is  now  dou])tless  tired ;  besides,  he  wishes 
to  sec  something  of  the  vegetation  of  the  plains  before  leaving 
them  for  the  rocks  and  the  pine-forests,  the  alpine  bogs,  and  the 
fiehls  of  perpetual  snow.  You  then  take  this  little  trip  to  Golden 
City  on  foot.  It  is  July  or  August.  There  has  been  no  rain  for 
these  many  weeks.  The  road  is  miserably  dusty,  but  if  you  are 
on  foot  (or  on  horseback)  you  need  not  follow  it,  and  the  whole 
(70) 
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surface  of  the  plains  is  sere  and  brown  save  some  '*  eighties  "  or 
larger  tracts  that  are  fenced,  and  under  cultivation. 

You  have  perhaps  crossed  a  broad,  deep  canal  of  swiftly-flowing, 
muddy  water,  and  now  in  passing  these  fields  of  grain  you  hear 
the  laughing  voices  of  little  streams.  They  are  hidden  from  view 
by  the  standing  growth,  and  at  proper  distances  from  each  other 
they  go,  singing  on  their  way  across  the  gently  sloping  fields, 
making  glad  the  hearts  of  the  ranchmen,  with  their  sure  promises 
of  an  abundant  harvest.  Now  right  in  the  midst  of  one  of  these 
"eighties"  of  wheat,  you  behold  a  solid-half-acre  of — can  U  be? 
Yes,  those  are  certainly  the  long  strap- shaped  leaves,  and  the  dark 
cylindrical  spikes  of  Typlia  latifoUa !  the  veritable  Cat-tail  Flag ; 
and  growing  more  densely  and  luxuriantly  than  you  ever  saw  it 
before. 

It  is  difidcult  to  harmonize,  in  your  mind,  this  patch  of  marsh 
with  its  close  surrounding  of  thrifty  grain,  and  equally  difficult  is 
it  to  reconcile  the  whole  field  with  what  seems  to  shut  it  in  on  all 
sides  I.  f.  a  seeming  boundless,  lifeless  waste  of  withered  prairie 
grass.  There  are  now,  on  these  plains,  many  acres  of  Cat-tail 
Flag  where  five  years  ago,  no  seed  of  a  marsh  plant  would  have 
germinated,  because  all  was  then  more  like  an  African  desert  than 
an  American  swamp.  The  change  came  after  the  following  man- 
ner. The  large  ditch  was  first  made  from  some  stream  before  it 
leaves  the  mountains,  and  led  along  the  higher  ground,  whence  its 
waters  were  conducted  to  these  lands  below,  which  now  constitute 
fertile  fields.  After  one  or  two  seasons  of  irrigation,  all  slight 
hollows  came  to  be  occupied  l)y  shallow  ponds.  AVhy  the  sur- 
plus waters  do  not  sink  away  into  the  earth  beneath,  you  must 
learn  from  the  geologist.  The  fact  is  they  do  not.  Even  during 
fall  and  winter  when  the  water  is  turned  off  from  the  ditches,  the 
ponds  remain  the  same,  the  water  in  them  falling  but  slightly  be- 
low the  ordinary  level. 

The  gossamer-winged  seeds  of  the  Tvpha  are  borne  upon  the 
winds  by  the  thousand,  from  the  valleys  of  the  rivers  below,  to 
these  uplands.  Here  they  find  all  circumstances  favorable  to 
germination,  and  the  plants  grow  and  spread  rapidly  ;  sedges  and 
other  marsh  plants  growing  with  them,  and  the  whole  conies  in  the 
course  of  a  few  3'ears  to  bear  a  strong  contrast  to  the  almost  des- 
ert tracts  around. 

In  the  settled,  and  consequently  irrigated,  portions  of  country 
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which  lie  nearest  tlic  foothills,  where  the  landscape  is  considera- 
bly varied  by  elevations  and  depressions,  there  are  now  many 
larger  lakes  covering  five  or  ten  acres  and  quite  deep,  which  were 
nothing  more  than  dry  hollows  six  or  eight  years  ago.  The  num- 
ber and  variety  of  aquatic  plants  in  these  lakes  are  increasing 
every  year,  and  on  the  shores  of  some  the  cotton  woods  and  wil- 
lows that  have  sprung  up  from  seed  are  becoming  quite  conspic- 
uous. In  the  section  of  which  I  speak,  there  are  no  natural  lakes 
or  ponds,  but  in  those  which  have  been  the  incidental  result  of  the 
irrigation  of  the  lands  around  them,  the  water-fowl,  the  amphibi- 
ous reptiles,  and  strictly  aquatic  plants  have  all  found  for  them- 
selves homes  in  what  was  but  a  dry  waste,  a  few  j'ears  since. 
Some  of  the  very  oldest  lines  of  ditches  are  now  noticeable,  at 
great  distances  by  the  native  willows,  which  have  spnmg  from 
seed  and  attained  their  full  size,  all  along  their  banks.  Othenvise 
the  willows  and  cotton  woods  grow  only  in  the  mountains  or  by  the 
rivers  whose  valleys  lie  considerably  below  the  level  of  the  plains. 
Among  the  plants  of  the  plains  are  a  large  class  of  annuals,  the 
seeds  of  which  seem  invariably  to  germinate  in  autumu,  and  the 
plants,  to  attain  half  their  growth  during  the  fall  and  early  win- 
ter, so  that  they  flower  in  April  and  May.  These  are  for  the 
most  part  gone  out  of  flower  before  the  first  of  June,  in  all  the 
uncultivated  portions  of  the  country ;  and  during  all  the  burning 
months  of  summer  the  seeds  lie  waiting  for  the  rains  of  early  au- 
tumn to  start  them  into  life.  But  not  so  upon  the  cultivated 
lands.  Here,  wherever  moisture  is  given,  there  is  a  regular  suc- 
cession of  these  plants  in  bloom,  through  the  whole  summer  and 
fall ;  and  by  the  ditches  at  the  side  of  our  village  streets,  the  bot- 
anist may  in  October  gather  excellent  specimens  of  plants,  which, 
before  the  settlement  of  the  country,  he  would  have  found  no- 
where after  May.  The  same  may  be  said  of  many  perennials, 
whicli,  in  the  vicinity  of  the  water,  continue  to  send  forth  fresh 
stems  and  flowers,  long  after  their  season  is  past  in  other  places. 


THE  FORMER  RANGE  OF  THE  BUFFALO. 

BY   JOHN    G.    HENDERSON. 

Comparatively  speaking  it  will  be  but  a  short  time  until  the 
buffalo,  like  the  great  Irish  elk,  the  mastodon,  tlie  dodo,  and  other 
extinct  animals,  that  have  lived  since  the  appearance  of  man  upon 
the  earth,  will  only  be  known  to  us  by  its  bones,  with  this  advan- 
tage, however,  over  the  mastodon  ;  its  character,  habits  and  terri- 
tory over  which  it  formerly  ranged  are  all  accurately  described  by 
the  historian  and  naturalist,  as  well  as  the  causes  which  are  leading 
to  its  extinction.  As  civilized  man  advances,  the  buffalo,  the  elk, 
the  deer,  the  beaver,  the  otter,  the  bear,  the  panther,  the  wild-cat 
and  wolf,  and  other  members  of  the  wilderness  or  prairie  fauna, 
must  give  way  to  domesticated  animals  —  animals  whose  original 
wildness  and  savageness  have  been  subdued,  and  whose  whole 
organization,  mental  and  physical,  has  been  by  thousands  of  years 
of  contact  with  civilized  man  modified  and  changed  so  as  to  be- 
come subservient  to  his  wishes  and  purposes.  Some,  as  the  buf- 
falo, elk  and  deer,  are  slaughtered  for  their  flesh  and  hides  ;  others 
as  the  otter  and  the  beaver,  for  their  skins  alone  ;  wliile  still  oth- 
ers, such  as  the  panther,  wild  cat  and  wolf,  are  killed  on  account  of 
their  savageness,  their  existence  being  incompatible  with  the  pres- 
ence of  civilized  man. 

For  the  buffalo  are  substituted  our  common  cattle,  for  the  wolf 
and  wild  cat,  our  domesticated  dog  and  cat.  Instead  of  clothing 
himself  with  the  skins  of  the  buffalo  and  deer,  and  living  upon  the 
fruits  of  the  chase,  the  civilized  man  carries  with  him  the  sheep, 
from  whose  fleece  he  makes  his  coat  for  winter ;  or  rears  the  cotton 
plant,  while  from  its  fibres  he  manufactures  his  fabrics,  instead  of 
fraying  the  inner  bark  of  the  cedar  or  basswood  for  the  same  pur- 
pose, as  did  the  aboriginal  man. 

But  civilized  man  in  his  march  into  the  wilderness,  or  in  his 
advance  upon  the  prairies,  meets  with  many  new  forms  of  animal 
life  and  from  their  number  he  now  and  then  selects  some,  such  as 
the  wild  turkey,  for  example,  which  seems  to  have  a  pre-adaptation 
to  domestication,  and  from  such  he  adds  to  the  stock  of  his  domes- 
ticated species. 
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But  the  advent  of  civilized  man  not  only  disturbs  the  nntive 
fauna  by  tlie  extermination  of  large  uumbers  of  animals,  but  also 
by  eausinj^  others  to  increase  largely  in  numbers.  When  the  ene- 
mv  of  any  animal  is  exterminated  or  thinned  out  by  any  cause, 
sueli  animal  will  rapidly  increase  in  numbers.  For  illustration, 
the  enemies  of  the  smaller  birds — the  larger  birds  of  prey  —  are 
destroyed  by  civilized  man.  This  gives  the  small  birds  an  advan- 
tage in  the  struggle  for  existence  and  they  increase  in  numbers. 
It  will  thus  be  seen  that  the  real  amount  of  disturbance  of  the 
native  fauna  of  the  prairie  or  wilderness  is  not  so  easily  compre- 
hended as  one  would  at  first  imagine. 

The  early  Jesuit  missionaries  and  French  voyagexirs^  who  b}'  the 
way  of  the  C^reat  Lakes  penetrated  to  the  valley  of  the  Mississip- 
pi, at  the  end  of  the  seventeenth  century,  found  the  butfalo  in 
thousands  grazing  upon  the  prairies  of  Illinois  and  neighboring 
states,  or  flying  in  countless  numbers  before  the  Red-hunter,  or 
the  prairie  fire. 

The  idea  of  their  domestication  at  once  entered  their  heads, 
and,  from  that  time  to  the  present,  many  attempts  have  been 
made  to  domesticate  them,  or,  by  crossing  with  domesticated  cat- 
tle, to  impart  to  the  latter  some  additional  valuable  quality; 
but  1  believe  that  hitherto  all  such  attempts  have  proven  abortive. 
Now  and  then,  upon  the  western  frontier,  you  may  see  the  dun 
color,  high  shoulders,  and  somewhat  restless  disposition,  that  in- 
dicate a  cross  between  the  domestic  cow  and  buffalo  bull,  but,  like 
the  red-blood  of  the  Indian,  the  mighty  throng  that  is  pressing  on, 
soon  absorbs  it,  and  obliterates  effectually  its  marks,  if  not  wholly 
its  effects. 

It  was  with  a  peculiar  interest  that  I  read  the  descriptions  of 
these  strange  animals,  transmitted  home  by  the  Jesuit  or  voyor 
fjenr,  who  two  hundred  years  ago  first  looked  upon  "our  vast 
prairies  on  which  herds  of  lolld-cattle  pastured  in  conf\ision." 
Strange  contrast !  "Where  now  iron  rails  mark  the  highway  of 
civilization  and  commerce,  then  were  only  paths  made  by  the  buf- 
falo, or  the  Indian  trail  to  hunting  grounds  or  from  village  to  vil- 
lage. Where  now  are  great  cities,  built  of  brick,  stone  and  iron, 
with  their  iron  and  marble  ft*onted  palaces  of  trade,  then  were 
Indian  villages  of  sometimes  five  hundred  cabins  made  of  rushes 
sewed  together  by  the  hands  of  industrious  squaws  so  ingeni- 
ously as  to  render  them  impeiTious  to  rain  and  snow,  and  so  light 
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as  to  render  it  easy  for  the  Indian  woman  to  obey  her  dusky  mas- 
ter when  he  ordered  her  to  "take  up  her  house  and  walk."  Now 
huge  boats,  with  gilded  saloons  propelled  b}'  powerful  steam  en- 
gines float  on  the  bosoms  of  our  rivers,  then  the  light  canoe  made 
of  the  cotton  wood  log  by  the  use  of  the  fire  and  stone  ax,  or 
the  still  lighter  birch-bark,  were  the  onl}^  keels  that  had  ever  dis- 
turbed their  waters. 

As  the  sources  of  infoimation  of  this  character  are  not  accessi- 
ble to  many  readers  of  the  Naturalij?t,  I  may  be  pardoned  for 
freely  transcribing  from  accounts  given  in  Jesuit  letters  and  Me- 
lations^  and  from  the  pages  of  early  French  \*Titers  and  voya- 
geurs.  Here  we  see  old  Illinois — as  it  was  at  the  end  of  the 
seventeenth  century — the  otter,  beaver,  and  wigwams  upon  the 
banks  of  its  rivers,  the  panthers,  wolves,  bears  and  wild-cats 
in  its  forests,  with  its  great  prairies  of  wild  grass  where  grazed  the 
deer,  the  elk,  and  the  buffalo,  or  at  noon-tide  shielded  themselves 
from  the  summer's  sun  under  the  shade  of  lonelv  cotton  wood 
trees,  or  in  the  beautiful  groves  that  here  and  there  studded  the 
plain,  like  islands  upon  the  bosom  of  the  ocean.  Here,  too,  we  see 
primitive  man  hollowing  out  his  boat  by  the  aid  of  fire  and  the 
stone  ax,  skinning  animals  and  dressing  their  hides  with  the  flint 
knife,  and  engaged  in  war  or  the  cliase,  armed  with  the  war-club 
and  bow,  and  whose  arrows  were  tipped  with  bone  or  flint.  Here 
are  presented  to  our  view  the  first  efl'ects  of  the  contact  of  civili- 
zation and  barbarism,  we  see  the  Indian  eagerly  exchanging  skins 
of  the  buffalo  and  beaver,  and  other  articles  demanded  by  civiliza- 
tion, for  the  iron  ax,  knife,  gun,  and  kettle,  to  supply  the  place  of 
the  stone  ax,  flint  knife,  bow  and  arrow,  and  Indian  akeek.  Here 
we  see  the  gay  and  volatile  French  associating  upon  terms  of 
equality  with  the  Indian,  each  adopting  the  manners  and  habits 
of  the  other  and  thus  assimilating  the  habits  of  civilized  man 
with  the  superstitions  and  customs  of  the  savage,  for  the  ''  French- 
man forgot  not  that  the  uncivilized  man  as  well  as  the  civilized 
man,  was  his  brother  and  he  deported  himself  as  man  to  man." 
Here  we  see  the  Jesuit,  the  medicine-man  of  civilization,  strug- 
gling to  displace  the  superstitious  rites  and  ceremonies  of  the 
medicine-man  of  the  forest,  to  substitute  his  own  no  less  whim- 
sical, foolish  and  absurd  rites  and  ceremonies  in  their  stead ;  and 
the  triumph  of  the  former,  when,  as  on  one  occasion,  after  forty 
dogs  had  been  sacrificed  to  appease  the  spirit  of  destruction, 
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which,  in  the  form  of  disease,  was  laying  waste  the  village,  the 
medicine-man  was  forced  to  bow  his  knee  to  the  cross  and  offer  up 
his  prayer  for  mercy  to  the  great  Manitou  of  the  French.  Here  in 
these  old  Jesuit  Uelaiions  and  Letters  we  see  the  Red-man  on 
bended  knee  before  the  blessed  virgin,  reciting  the  rosary  or  re- 
peating Ave  Marias  translated  into  the  Algonquin  language  by  the 
Jesuit  fathers. 

The  Jesuit  missionary.  Father  Marquette,  who,  with  Joliet  and 
five  French  voyageurs,  discovered  and  explored  the  Upper  Mis- 
sissippi, in  the  year  1673,  was  the  first  white  man  who  penetrated 
to  the  habitat  of  the  buffalo,  by  way  of  the  Great  Lakes.  Father 
Claude  Alloiiez  and  other  missionaries,  who  had  penetrated  the 
wilderness  as  far  as  Che-go i-me-gon^  a  great  Chippewa  Village  at 
the  extreme  west  end  of  Lake  Superior,  no  doubt  had  heard  from 
the  wandering  Sioux,  or  as  they  were  known  in  those  days,  the 
Nadoucssi,  of  the  great  plains  that  lay  farther  westward  and  of 
the  vast  herds  of  buffaloes  that  roamed  over  them.  History,  in- 
deed, records  the  fact,  that  these  Sioux  Indians  told  the  strange 
pale- faces  that  came  among  them  with  ^'pictures  of  hell  and  of  the 
hist  judgment"  of  their  manner  of  shielding  themselves  from  the 
winter's  storm  with  the  hides  of  wild-cattle  for  the  roof  of  their  cab- 
ins instead  of  bark.  It  was  here,  too,  that  the  missionaries  heard 
of  the  Great  River,  and  here,  for  the  first  time  in  history,  appear 
those  two  Algonquin  words,  Messi'Sej>e,  Father  Allouez,  in  speak- 
ing of  the  Sioux  Indians  saj's,  "  They  live  on  the  great  river  called 
Messipi."  lie  blended  the  adjective  Messi^  gi*eat,  and  the  noun 
Sepe^  river,  into  the  word  Messipi^  which  was  no  greater  corrup- 
tion of  the  original  than  our  Missis-sippi.  It  was  here,  too,  that 
Father  Marquette  received  tidings  of  the  Great  River,  and  the  na- 
tions that  dwelt  upon  its  banks,  and  it  was  here  that  he  resolved  to 
explore  it.  "This  great  river,"  he  says,  "can  hardly  empty  in 
Virginia,  and  we  believe  that  its  mouth  is  in  California.  If  the 
Indians  who  promise  to  make  me  a  canoe  do  not  fail  to  keep  their 
word,  we  shall  go  into  this  river  as  soon  as  we  can  with  a  French- 
man and  this  j'oung  man  given  me,  who  knows  some  of  these  lan- 
guages, and  has  a  readiness  for  learning  others  ;  we  shall  visit  the 
nations  which  inhabit  it,  in  order  to  open  the  way  to  so  many  of 
our  fathers  who  have  long  awaited  this  happiness."  • 

At  the  same  Chippewa  Village,  the  Jesuits  met  the  Illinois  Indi- 

*  Marquette's  Letter  to  Le  Mercier. 
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who  camf*  tiiert-V-  rebwu^se  "Lheir  *4orrc«w*.  mid  askilH-  i»rc»ifi«- 
tk»D  of  ihe  Frf»n::h.  Tut  Siniix  niKin  thf  oirt:«jat  liiid  tbt  Irviju.ti*- 
upom  tbf-  cfCber.  had  nuLdf-  i^iVMXTf-  inrciarif  in^cfL  tiifiL.  Tiifj  -;  jji  erf 
tbr  nol»k-  i7ver  hthui  wiiitdi  tit**v  dweh-  -Tii*^  iisiL  u.-  iv»rrsiK. 
bin  inioead  c«f  tbenL  va*^  iTra^rie*-  viit^Ti-  iierdf-  (»f  dt«r  loici  imf- 

&^  memioo  tiuit  if^  ma  if-  vif  tbe  tiaffuic>  ujkii.  xlif*  ^Krairief  af 
UliDouL  Nonf  (if  tin-  Frenti  htd  vfn  shhjij  tin-  linfiaiv*  m*- 
less.  T«rcfaani*e^  ?*f«ii!-  xradfr  bad  fvilicwf  5  tbt-  LDdiauf-  u*  xbfiir 
hnntinir  irriiimds.  tboiurb  masv  xbc>usaiid>  cif  rdin?^  bad  aireadr 
lifsen  xnuMqkciriii'd  frcim  ibf  rep<»ii  («f  ibt-  Finns-  Mij4sitwi|i]il  ic  Ed- 
rc^^  They  wen-  taken  fnim  tbt*  liuffiii(H*-  1«t  Incliaii  bIm^er&. 
tanned  and  jirejiarec  )*t  the  bandf  of  tbt  ftquawK.  aud  ibffii  in 
bircb-hai^  canoeK.  tnuMiiHined  It  wst  cif  tlit-  wesieru  rivtir^  ic.  the- 
/•f»rfCTW*JU  where  ctanot  aiid  ftarfirf-  wert-  rarrieci  atTo«^^  "*i»  tiie 
liead  waters  of  riven-  thai  emjitied  imc*  the  <."»rea'  LjikeK.  over 
wh{»fle  wacteTjL  still  in  tin-  hirrif-iiark  cjuiiK-..  tiiej  were  (tarried  v» 
i^oeliec  and  there  bv  tiieir  IndiaT  owners,  exchanged  fur  artiL*ie*> 
of  FrencL  nuuiufacture  fmiiattie  ic-  the  waiii^  ifT  ^avasre  mai.. 

Father  MaroDetle  bbt*.  i»f  tlie  Hiinois.  -Tiier  ajwur*.  eome  W 
lend.  Thev  sow  maize  wnici  tlier  huv*  in  rrea;  lueurv  :  ther 
have  Tnuniifciii^  a*-  larirv  a«-  tar>«*f  <»f  Fruut-* .  aiic'  ineuTr  a*.  r.K»tfr 
and  fruit.  Tin-  t:iia«*t-  if  verv  uiinnciuii'  :l  wiii-'juttit.  i^eurrv.  Kiair**. 
tcrtevK.  du'jk.  huKiard.  wii6-i»ujt*jL  im-.  '.•^iiii'.^v.  Tii*\v  i**iiTt  tbeii 
lowitf»  ai  eeriaiL  timef  everv  rfu:  •(•  itl-  ii-  lueir  nuutiu£  ir'»»uuiM- 
toirether.  so  a^  ic-  Ik-  i»ene:  htm*-  ic-  Ttrsi*M  if  uTiarte^i..  Tiie^  ih- 
liei'e  thai  I  wiL  unread  ]»e4i(t  everv  wii^^rt.  if  1  ui..  udl  tiieL  (Hilv 
■^le  vomm  wiL  no  k  iiuirL.*"* 

It  wa^  not.  h<»weve!.  unti.  iik  iaL  «»f  tiit^  yea?  ITTr  tiui:  lie  re- 
oeived  drderf-  IroiE  hi*-  su]»erirrf  '•  viiiri.  tut  iiin  emhurk  a'  int?: 
igton  the  v(»Ta£rt  **(■  joiir  anc  1<hi:1.'t  iiri»ie:ne(.  " 

Lonif'  ♦liiliei.  wij(n4<  iiunn  if  ii.»v^  innKTii*iiuii:v  '•oiiiiede'/  witL 
thai  of  Marqnerre  iij  tin  dis''Ove-;r  (/  -i,,  Mi«4siti«!jiii:  liTve:.  ur^i^eii 
in  the  «i»rinr  (»f  ITTJi.  wrti  firder^.  Iron  (  onnt  (it  FrL»in4»iiu' .  irt»»- 
emar  of  C  anadiu  aii("  M  Taj«»L  tu*  un^-Dduiit.  ft»r  tii<  exinoriition 
of  the  ET^nCi  river. 

The  winter  i»efore  tiit  arrTva.  of  floiie:  wu*-  «j»eu;  ii  uu*^}  jwej*- 
aration  forthe  srea*  vtrrarre.  Fron.  tiH-  wanderiiix:  liidiaii^  Father 
Marquf^tte  catiierec:  ul.  tin    iiil'miULiuL  u*   '"»uiu.  uiid  f!i»ii.  tlH?ir 
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stfttomeiits  he  drew  the  first  rude  map  of  the  Great  River,  and 
marked  upon  it  the  name.s  of  the  nations  that  dwelt  upon  its  bor- 
ders. He  says  ''as  we  were  going  to  seek  unknown  countries,  we 
took  all  possible  precautions,  that  if  our  enterprise  was  hazardous 
it  should  not  be  fool-hanly  ;  for  this  reason  we  gathereil  all  iK>ssi- 
ble  information  from  Indians,  who  had  frequented  those  parts, 
and  even  from  their  accounts  traced  a  map  of  all  the  new  country, 
marking  down  the  rivers  on  which  we  were  to  sail,  the  names  of 
the  nations  and  places  through  which  we  were  to  pass,  the  course 
of  the  great  river,  and  what  direction  we  should  take  when  we 
got  to  it."  * 

It  was  on  the  17th  of  May,  1673,  that  they  started  from  the 
mission  of  St.  Ignatius  at  Michilimakinak,  and  "made  their  pad- 
dles play  merrily  over  Lake  Huron  and  that  of  the  Illinois  (Lake 
Michigan)  into  the  bay  of  the  Fetid  (Green  Bay)."  Here  they  met 
the  Wild-Oat  Indians,  or,  as  they  are  called  in  French,  the  FoUes- 
Avoines,  a  nation  that  dwelt  upon  the  borders  of  the  ba}''  and  the 
Menomonee  River.  Marquette  informed  them  of  his  intended 
vo3'age,  at  which  they  were  much  surprised.  They  tried  to  dis- 
suade him  from  the  undertaking  by  telling  him  of  hostile  nations 
that  dwelt  upon  the  borders  of  the  Mesai-Sepe^  whoso  scalping 
knives  were  never  sheathed  and  who  never  spared  strangers,  but 
tomahawked  them  without  any  provocation  ;  they  told  him  of  war- 
parties  constantly  in  the  field ;  that  the  Great  River  was  very 
dangerous,  unless  the  diflicult  parts  were  known  ;  that  it  was  ftdl 
of  frightful  monsters  who  swallowed  up  men  and  canoes  together ; 
that  there  was  a  demon  there  who  could  be  heard  from  afar,  who 
8topi)ed  the  passage  and  engulfed  all  who  dared  to  approach ;  and 
finally,  they  told  him  of  heat  that  was  so  excessive  in  those  coun- 
tries, that  it  would  infallibly  cause  their  death. 

The  zealous  missionarj-  thanked  them  for  their  goo<i  advice,  and 
told  them  that  he  would  only  be  too  happy  to  lay  down  his  life  for 
the  salvation  of  souls.  They  entered  Fox  River,  of  which  Mar- 
quette says  :  "  it  is  very  beautiful  at  its  mouth,  and  flows  gently ; 
it  is  full  of  bustards,  duck,  teal,  and  other  birds  attracted  by  the 
wild-oats,  t  of  which  they  are  very  fond."  On  the  7th  of  June 
they  arrived  at  a  village  of  the  Mascoutins,  where  they  found  three 
nations — the  Miamis,  the  Maskoutens  and  Kikabous,  living  in 

^Journal  of  Father  Marquette. 
t  The  Zizania  aqitatica  Linn. 
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cabins  made  of  rushes.  Father  Marquette  was  enraptured  in  be- 
holding the  i)osition  of  their  town,  ''the  view  was  beautiful  and 
verj-  picturesque,  for  from  the  eminence  on  which  it  was  perched, 
the  eye  discovered  on  every  side  prairies  spreading  away  beyond 
its  reach,  interspersed  with  thickets  or  groves  of  lofty  trees.'' 
After  having  assembled  the  Indians  and  addressing  them  upon  the 
objects  of  their  voyage,  and  after  having  received  a  present  from 
the  Indians,  a  mat  which  served  them  as  a  bed,  they  set  out  upon 
tlieir  voyage.  They  embarked  in  the  '*  sight  of  a  great  crowd,  who 
could  not  wonder  enough  to  see  seven  Frenchmen  alone  in  two 
canoes  dare  to  undertake  so  strange  and  hazardous  an  expedition." 
•  With  the  assistance  of  two  ^liami  Indians,  given  theuj  as  guides, 
they  found  their  way  tlu'ough  the  marshes  to  the  '^portage''  where 
canoes  and  cargoes  were  carried  and  safely  deposited  in  the  Wis- 
consin. Here  they  bid  good-by  to  the  waters  that  (lowed  through 
the  Great  Lakes  and  the  St.  Lawrence  by  Quebec,  antl  turned  to 
follow  those  that  were  to  lead  them  into  strange  lands.  They  bid 
their  Indian  guides  good-by,  and  the  voymjeurs  ''  were  alone  in  an 
unknown  countrv  in  the  hands  of  Providence."  They  floated  si- 
lently  down  the  Wisconsin.  "It  was  an  unbroken  solitude,  where 
the  ripple  of  their  paddles  sounded  loudly  on  the  ear,  and  their 
voices,  subdued  bv  the  stillness,  were  sent  back  in  lonely  echoes 
from  the  shore."  ♦ 

They  "saw  no  small  game  or  fish,  but  deer  and  elk  in  ccmsider- 
able  numbers."  Bancroft  renders  the  word  vaches,  ]>utlalo,  but  this 
is  a  mistake.  They  had  not  yet  reached  the  ])utTalo  ground.  The 
words  carhe  Hauvcujp^  as  used  by  the  Canadian  French,  applied  to 
the  American  elk,  Cennts  Cuhaflpmtis.'f 

At  length,  on  the  17th  drfy  of  June,  with  a  joy  that  ^lanjuette 
could  find  no  words  to  express,  they  glided  into  the  (Ireat  River, 
the  storied  theme  of  manv  an  Indian  tale.  They  jjently  followed 
its  course  to  the  forty-second  degree  of  latitude.  Here  all  was 
changed.  Their  birch-bark  canoes  were  now  floating  between  the 
great  prairies  of  low^a  and  Illinois,  while  the  river  was  studded 
with  beautiful  islands  fringed  with  willows  whose  branches  were 
reflected  back  from  the  bosom  of  the  water.  Everything  was 
strange  and  calculated  to  strike  the  imagination  of  the  coyuyeurs. 
At  one  time  a  great  fish  struck  one  of  the  canoes  so  violently  that 

♦  McCoiiiu'l ;   Weittern  Cluiracteni,  p.  88. 

t  Discovery  and  Ex.  of  the  Afiss.,  J.  G.  Shea,  p.  1«. 
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tho}'  thought  it  would  break  the  canoe  in  pieces ;  at  another,  they 
saw  a  monstrous  animal  swimming  across  the  river.*  And  thus 
they  floated  on  until  they  an'ived  at  the  home  of  the  buffalo. 

*' Having  descended  as  far  south  as  41°  28',"  Marquette  says, 
"we  find  that  turkeys  have  taken  the  place  of  game,  and  Pisiki- 
0U8,  t  or  wild  cattle,  that  of  other  beasts.  We  call  them  wild  cat- 
tle because  they  are  like  our  domestic  cattle  ;  they  are  not  longer 
but  almost  as  big  again,  and  more  cori)ulent ;  our  men  having 
killed  one,  three  of  us  had  considerable  trouble  in  moving  it.  The 
head  is  very  large,  the  forehead  flat  and  a  foot  and  a  half  between 
the  horns,  which  are  exactly  like  those  of  our  cattle,  except  that 
they  are  black  and  much  larger.  Under  the  neck  there  is  a  kind 
of  large  crop  banging  down,  and  on  the  back  a  pretty  high  hump. 
The  whole  head,  the  neck  and  part  of  the  shoulders  are  covered 
with  a  groat  mane  like  a  horse's ;  it  is  a  crest  a  foot  long,  which 
renders  them  hideous,  and  falling  over  their  eyes,  prevents  their 
seeing  before  them.  The  rest  of  the  body  is  covered  with  a  coarse, 
curly  hair  like  the  wool  of  our  sheej),  but  much  stronger  and 
thicker.  It  falls  in  summer  and  the  skin  is  then  as  soft  as  velvet. 
At  this  time  the  Indians  employ  the  skins  to  make  beautiful  robes, 
which  they  paint  of  various  colors ;  the  flesh  and  fat  of  the  I^ai- 
kious  are  excellent  and  constitute  the  best  dish  in  banquets.  They 
are  very  fierce  and  not  a  year  passes  without  their  killing  some  In- 
dian. When  attacked,  they  take  a  man  with  .their  horns,  if  they  can, 
lift  him  up,  and  then  dashing  him  on  the  ground,  trample  on  him 
and  kill  him.  When  you  fire  at  them  from  a  distance  with  gun  or 
bow,  you  must  throw  yourself  upon  the  ground  as  soon  as  3'ou  fire, 
and  hide  in  the  grass ;  for  if  they  perceive  the  one  who  fired  they 
rush  on  him  and  attack  him.  J  As  their  feet  are  large  and  rather 
short,  they  do  not  generally  go  very  fast,  except  when  they  are 
irritated.  They  are  scattered  over  the  prairies  like  herds  of  cat- 
tle.    I  have  seen  a  band  of  four  hundred  of  them."§ 

Thus  far  the  exploring  party  had  not  seen  a  single  human  be- 
ing ;  on  the  25th  of  Jun^,  however,  they  saw  a  human  track  in  the 

*The  **gro.it  fl<<h."  it  Is  supposed,  wan  the  MiesisMppi  cnt-flsh,  ami  the  "  luonetrous 
animal "  either  the  tiKer-cat  or  the  panther. 

t  AlKotiquin  name  for  bufTalo.  called  also.  In  Indian.  Beezhike, 

\ ':  When  thoHC  aninialn  ai*e  shot  at  a  distance  of  liay  or  Rixty  yards,  they  rarely,  if 
ever,  charKe  on  the  huntero."  AmUthonand  liachnian.  Quadrupeds  of  Xorth  America. 
Vol.  2,  p.  44. 

§  Marquette's  Journal,  p.  19  of  J.  G.  Shea's  DU.  ami  Ex.  of  The  Mia. 
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sand.  Marqnette  and  Jolict  followed  it.  It  led  to  a  path,  and 
that  to  an  Indian  village.  Marquette  bailed  the  Indians  in  the 
Illinois  language,  and  they  answered,  "we  are  Illinois."  They 
feasted  the  pale-faces  upon  sagamity,*  fish,  dog,  and  buffalo — the 
fat  of  the  land.  The  master  of  ceremonies  blew  his  breath  upon 
the  food  to  cool  it,  and,  with  spoons  of  buffalo  horn,  put  three  or 
four  mouthfuls  in  the  mouths  of  their  guests,  "  as  we  would  feed  a 
bird."  After  five  days  of  fcastiug,  smoking  and  council,  six  hun- 
dred men,  women  and  children  escorted  them  to  their  boats,  and, 
after  promising  to  return  to  stay  with  them,  they  again  committed 
themselves  to  the  current  of  the  Messi-Sepe.  They  passed  by  the 
Pie^a  paintings  upon  the  face  of  a  limestone  cliff,  of  which  Mar- 
quette gives  a  description,  and  while  conversing  about  them,  they 
heard  the  rushing  of  the  waters  of  the  Missouri,  known  to  them 
by  its  Algonquin  name  of  Pekitanoui^  or  Muddy  River.  Swollen 
by  the  melting  of  snows  a  thousand  miles  away  in  the  mountains, 
it  was  pouring  its  impetuous  current  into  that  of  the  Mississippi, 
freighted  with  large  trees,  brandies  and  drift  wood,  ''  real  floating 
islands,"  says  Marquette.  lie  speaks  of  the  mouth  of  the  Ohio 
River,  then  known  as  the  Ouaboukifjou^  which  we  have  corrupted 
into  Wabash,  and  applied  to  a  tributary  of  the  Ohio.  Tlie  word 
Ohio  is  of  Iroquois  origin.  The  original  was  Oheo  or  YoiKjldo^ 
and  meant  beautiful.  Farther  down  they  met  other  Indians  who 
feasted  them  on  wild-beef,  Miiniuette  says  of  them  "that  they 
did  not  know  what  a  beaver  was,  and  their  riches  consisted  in  the 
skins  of  to i Id-cattle,"  lie  speaks  of  the  Inrlians  on  the  lower  Mis- 
sissippi as  being  armed  with  bucklers  made  of  the  skins  of  wild 
cattle,  and  says  "that  tlie  number  of  wild  cattle  they  heard  bel- 
lowing made  them  l)elieve  that  the  prairies  were  near."  The  voy- 
ageura  returned  about  the  last  of  August  or  the  first  of  September, 
passing  up  the  Illinois  River.  Upon  its  banks  he  again  met  the 
Peoria  Indians,  the  same  that  were  at  Moingona.  Of  the  country 
Father  Marquette  remarks,  "we  had  seen  nothing  like  tliis  river 
for  the  fertility  of  the  land,  its  prairies,  woods,  wiJd-cattle,  stag, 
deer,  wild-cats,  bustards,  swans,  ducks,  parrots,  and  even  beaver ; 
its  many  little  lakes  and  rivers."  f 

Father  Claude  Allonez,  in  a  "  Narrative  of  a  Journey  to  the  Illi- 
nois," written  shortly  alter  Marquette's  voyage,  in  speaking  of  the 

♦Indian  meal  boiled  in  water  and  neayoned  with  grcape. 

t  Mnrqnette't»  Journal,  p.  19  of  J.  G.  Shoa'8  Dis.  and  Ex.  of  the  Mins. 
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occupations  of  the  Indians,  says,  '*tliey  hunt  cattle,  deer,  turkeys, 
eats,  a  kind  of  tiger,  and  other  animals,  of  which  they  reckon 
twenty-two  kinds,  and  forty  kind.^  of  game  and  birds."* 

Tlie  bulfalo  was  of  incalcuhible  benefit  to  tlie  Indians.  Of  the 
hoofs  and  horns  thev  manufactured  ghie.  The  t^illow  was  an  arti- 
cle  of  coram. »rce  and  was  used  for  various  purposes,  among  which 
was  that  of  mixing  with  Indian  meal  to  make  sayamity.  The 
tongue  was  considered  a  delicacy  and  the  '^jerked"  beef  served 
them  for  bread  and  meat.  Of  the  skins  the  Indians  made  robes 
for  beds  or  the  floor  of  the  cabin,  or  for  blankets  at  night.  Of 
tlie  raw  hide  they  cut  thin  strips  for  making  snow  shoes  and  vari- 
ous other  purposes.  The  skins  were  used  by  the  Sioux  Indians 
for  covering  for  their  lodges  and  the  modern  Mandans  stretch  a 
raw  bulfalo  hide  over  a  wicker  frame,  and  thus,  using  it  as  a  substi- 
tute for  birch  bark,  make  a  light,  portable  boat  similar  in  construc- 
tion to  that  of  the  coracle  of  the  ancient  Uritons,  or  the  Esquimaux 
k(nak,-\  They  also  made  si)()ons  and  ladles  of  the  horns,  and,  ac- 
cording to  Manpiette,  the  Illinois  Indians  used  the  bones  for  the 
same  purpose.  lie  says,  "they  made  all  theii:  dishes  of  wood,  and 
their  spoons  of  the  bones  of  the  bufHilo,  which  they  cut  so  well 
that  it  serves  them  to  eat  their  sagamity  easily."  The  chiefs  wore 
beautiful  scarfs  ''ingeniously  made  of  the  hair  of  bears  and  wild 


oxen." 


From  Father  Marest  we  learn  that  these  scarfs  were  made  by 
the  women,  also  the  mats  for  wigwams.  In  a  letter  dated  Kas- 
kaskiii,  November  0th,  1712,  he  says,  ''the  chase  and  war  are  the 
sole  occupati<ms  of  the  men,  while  the  rest  of  the  labor  falls  upon 
the  women  and  girls.  They  are  the  persons  who  prepare  the 
ground  for  sowing,  do  the  cooking,  i)ound  the  corn,  build  the  wig- 
wams, and  carry  them  on  their  shoulders  in  their  journeys.  Their 
wigwams  are  constructed  of  mats  made  of  platted  reeds  which 
th(»v  have  the  skill  to  sew^  together  in  such  a  way  that  the  rain 
cannot  penetrate  them  when  they  are  new.  Besides  these  things, 
they  occupy  themselves  in  manufacturing  articles  from  buffalo's 
hair,  and  in  making  bands,  belts  and  sacks,  for  the  buffaloes  here 
are  very  ditfi'rent  from  our  cattle  in  Europe.  Besides  having  a 
large  hump  on  the  back  of  the  shoulders  they  are  also  entirely 
covered  with  a  fine  wool,  which  our  Indians  manufacture  instead 

♦Ibid,  p.  7'). 

tSee  Dr.  Wilson's  Prchii*toric  mau.  p.  115. 
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of  that  which  they  would  procure  from  sheep,  if  they  had  them  in 
the  country."  * 

Father  Rasles  also  describes  the  occupations  of  the  women. 
*^  The}*  toil  like  slaves  from  morning  till  night.  It  is  tlieir  duty 
during  summer  to  cultivate  the  earth  and  plant  the  Indian  corn ; 
and  from  the  commancemsnt  of  winter  they  are  occupied  in  man- 
ufacturing mats,  dressing  skins,  and  many  other  works  of  the 
kind,  for  their  Qrst  care  is  to  provide  everything  that  is  necessary 
for  their  cabin."  f 

In  the  chase  of  the  buffalo  the  Indian  relied  mainly  iii>on  his 
bow  and  arrow.  The  Indians  of  that  period  were  very  expert  in 
their  use.  The  little  bow  and  the  tiny  axrow,  pointed  with  the 
little  flint  arrow-heads  found  everywhere  over  our  state,  was 
placed  in  the  hands  of  Indian  boys  who  ranged  among  the  hills, 
practising  upon  small  birds,  and  '"  they  became  so  skilful  that 
at  ten  or  twelve  years  of  age  they  scarcely  ever  failed  to  kill  the 
bird  at  which  they  aimed."  J 

Little  boys  of  the  Sioux  nation,  were  thus  early  taught  the  use 
of  the  bow,  and,  also,  ''shot  small  sun-fish  with  a  bow  and  an  ar- 
row, with  a  little  spear  fastened  to  it."  §  The  Illinois  were  in  the 
habit  of  shooting  fish  with  the  bow  and  arrow.  ''They  embarked 
in  a  canoe  with  their  bows  and  arrows ;  standing  upright,  for  the 
purpose  of  more  easily  seeing  the  fish,  as  soon  as  they  perceived 
it,  they  pierced  it  with  an  arrow."  ||  I  have  no  doubt  but  that  the 
Indian  boys  of  Illinois  also  shot  the  sun-fish  with  the  bow  and 
arrow. 

Father  Marquette  described  the  Illinois  Indians  as  "  well-formed, 
nimble,  and  very  adroit  in  using  the  bow  and  arrow."  AUouez 
bears  testimony  upon  the  same  point,  "  they  ordinaril}-  carr}'  only 
the  war-club,  bow,  and  (piiver  full  of  arrows,  which  they  discharge 
so  adroitly  and  quickly  that  men  armed  with  guns  have  hardly  time 
to  raise  them  to  their  shoulders.     They  also  carry  a  lary:e  buckler 

ft  •'  c 

made  of  the  skins  of  wild-cattle  ;  which  is  arrow  proof  and  covers 
the  whole  bodv."f 

From  Father  Rasles,  we  learn  the  character  of  the  arrows,  and 


*  Kip.  Early  Jesuit  Missions.  \).  VX). 

t  n)ja.  ;w. 

J  Ib;d  2«. 

§  History,  Condition^  Prospects  etc.  Schoolcraft,  Vol.  4.  p.Gl. 

II  Early  Jesuit  Missions,  Kip.  p.  40. 

H  Dis.  and  Ex.  of  Miss.  J.  G.  Shea,  p.  75. 
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the  skill  with  which  they  were  used.  "Arrows  are  the  principal 
arms  which  they  (Illinois  Indians)  use  in  war  and  in  the  chase. 
They  aro  pointed  at  the  end  witii  a  stone  out  and  sharpened  in  the 
shape  of  a  seqx^nt's  tongue ;  and  if  no  knife  is  at  hand,  they  use 
them  also  to  skin  the  animals  they  have  killed.  They  are  so  skil- 
ful in  using  the  bow,  they  scarcely  ever  fail  in  their  aim,  and  they 
do  it  with  so  much  quickness  that  they  can  discharge  a  hundred 
arrows  in  the  time  another  person  would  use  in  loading  a  gun."* 

The  Indians  on  the  lower  Mississippi  shot  an  arrow  clear 
through  the  horse  of  De  Soto,  and  it  is  said  that  the  modern  In- 
dians on  the  plains,  think  it  no  unusual  feat  to  send  an  arrow 
through  a  buffalo,  so  that  it  falls  on  the  ground  upon  the  other 
side,  and  this  was  doubtless  done  often  by  the  Indians  of  the 
olden  time  ujwn  our  prairies. 

Some  of  the  descriptions  given  by  the  Jesuits  of  our  vast  prai- 
ries, with  herds  of  l)utfalo  and  other  animals  grazing  upon  them, 
are  charming  in<leed.  Father  Rasles  in  his  letter  above  quoted, 
speaks  of  vast  herds  of  buffaloes  and  roebucks,  and  says,  '"that 
not  a  sinirje  year  passes  but  they  kill  more  than  a  thousand  roe- 
bucks and  more  than  two  thousand  buffaloes.  From  four  to  five 
thousand  of  the  latter  can  often  be  seen  at  one  view  grazing  on 

the  prairies." t 

"  Of  all  the  nations  of  Canada,  there  are  none  who  live  in  so 
great  abundance  of  everything  as  the  Illinois.  Their  rivers  are 
covered  with  swans,  bustards,  ducks  and  teals.  One  can  scarcely 
travel  a  league  without  finding  a  prodigious  multitude  of  turkeys, 
who  keep  together  in  fiocks,  often  to  the  number  of  two  hun- 
dred." { 

P'atiier  Hennepin  also  speaks  of  herds  of  buffalo,  grazing  between 


•  Early  JfHuit  Aflsgiont  Kip.  p.  39. 

*'t  Lewis  ami  (.'lark  In  di'scemliiiK  the  Mlusoiirl  in  IHTO,  on  pasriing  the  environs 
upon  White  River,  eptimated  that  they  saw  twenty  thousand  on  the  prairies  at  one 
time."    S»"h«n>lrraa,  Jli^t.  ('and.  Prospect*,  ftc.»  Vol.  4,  p.  IKJ. 

*•  Soni"  iilea  of  tho  immense  numbar.s  of  bii^onH  tt  he  seen  on  the  wild  prairies,  n»ay 
be  formed  from  the  folio  win  j?  aceount,  ffiven  to  uh  by  Mr.  KIpp,  one  of  the  principals 
of  the  American  Fur  Company,  who,  while  he  wa«»  travelliuK  ftt)m  Travers'  Bay  to  the 
Mandan  nation  in  the  month  of  August  in  a  cart  heavily  laden.  pUHfled  through  herdhol 
buflfalo  for  Mx  <lay8  in  succession.  At  another  time  he  f«aw  the  great  prairie  near  Fort 
Clark  on  the  Misf«ouri  Klver,  almost  blackened  by  these  animals,  which  covered  the 
plain  to  the  hllirt  that  bounded  the  view  in  all  directions,  an«I  probably  extended  Ikr- 
ther."    Quntlrupeds  of  Xorth  America,  Audubon  and  Bachman,  Vid.  2.  p.  47. 

These  tiuotiitions  are  ma<le  to  justify  the  statements  as  to  the  vast  nambcrtf  of  buffa- 
OC8  that  formerly  roamed  over  the  prairies  of  Illinois. 

I  Kip.  Early  Jesuit  Mistions,  p.  39. 
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the  bluffs  and  the  banks  of  the  Mississippi,  or  as  he  called  it,  in 
his  journal,  the  river  Colbert.  The  vo3'age  of  Hennepin  down 
the  Illinois  and  up  the  Mississippi  River,  was  in  the  year  1G80.* 
Of  the  scenery  ui)on  the  Illinois  River,  called  by  him,  the  Seigne- 
la^y  he  says  "  it  is  lined  with  hills,  whose  sides  are  covered  with 
fine  lai^e  trees.  Some  of  these  hills  are  half  a  league  apart, 
leaving  between  them  a  marshy  strip  often  inundated,  especially 
in  the  spring  and  fall,  but  producing,  nevertheless,  quite  large 
trees.  On  ascending  these  hills,  you  discover  prairies  further  than 
the  eye  can  reach,  studded  at  intervals  with  groves  of  tall  trees, 
apparently  planted  there  intentionally." 

Father  Membre,  in  his  narrative  of  the  voyage  of  La  Salle 
(1682)  gives  a  glowing  and  poetical  account  of  the  beauty  of  the 
country  He  speaks  of  the  Illinois  River  as  "  edged  with  hills, 
covered  with  beautiful  trees  of  all  kinds,  whence  vou  discern  vast 
prairies  on  which  herds  of  wild-cattle  pasture  in  confusion."  .  .  . 

"  The  fields  are  full  of  all  kinds  of  game,  wild-cattle,  slags, 
does,  deer,  bears,  turkeys,  partridges,  parrots,  quails,  woodcock, 
wild-pigeons  and  ring-doves.  There  are  also  beavers,  otters, 
martens,  till  a  hundred  leagues  below  the  Maroa,t  especially  in 
the  river  of  the  Missouri,  the  OaabacJie  (Ohio)  that  of  the  Che- 
pousseau  (the  Cumberland?)  which  is  opposite  it,  and  on  all  the 
smaller  ones  in  this  part."       

"  The  cattle  of  this  country  surpass  ours  in  size ;  their  head 
is  monstrous,  and  their  look  frightful,  on  account  of  the  long, 
black  hair  with  which  it  is  surmounted,  and  which  hangs  below 
the  chin,  and  along  the  houghs  of  the  animal.  It  has  on  the  back 
a  kind  of  crest,  of  which  that  nearest  the  neck  is  longest,  the  oth- 
ers diminish  gradually  to  the  middle  of  the  back.  The  hair  is  fine 
and  scarce  inferior  to  wool.  The  Lidians  wear  their  skins,  which 
they  dress  verj'  neatly  with  earth,  which  serves  them  for  paint. 
These  animals  are  easily  approached  :  they  could  be  easily  domes- 
ticated." I 

Charlevoix,  who  passed  through  the  Mississippi  Valley  in  1721, 
gives  a  fine  and  detailed  description  of  the  buffalo,  as  seen  by  him 
on  the  prairies,  and  the  Indian  method  of  hunting  it.  As  his  work  is 
very  scarce  I  transcribe  the  whole  of  his  remarks  upon  the  buflalo. 


•Dii.  and  Ex.  of  the  Mi»$.  J.  (i.  Shea,  p.  108,  100. 

t  The  Tamaroi|s,  a  tiiba  of  liulitiiis  lt)e;itp(ljur*tei8t  of  U»e  mouth  of  the  HHdoIh  River. 

XDii.  and  Ex.  of  the  man.  J.  G.  Shea,  p.  179,  180. 


92  THE   FOIOIER   RANGE   OF   THE    BUFFJILO. 

*'  In  the  soiitliem  and  western  parts  of  New  France,*  on  both 
sides  of  the  Mississippi,  the  most  famous  hunt  is  that  of  the  buf- 
falo, wliich  is  performed  in  this  manner :  the  hunters  range  thena- 
selves  in  four  lines,  which  form  a  great  square,  and  begin  by  set- 
ting fire  to  the  grass  and  herbs,  which  are  dry  and  very  high  ;  then 
as  the  fire  gets  forwards  tliey  advance,  closing  their  lines.  The 
buffaloes  which  are  extremely  afraid  of  fire,  keep  flying  from  it, 
and  at  last  find  themselves  so  crowded  together,  that  they  are 
generally  every  one  killed.  They  say  that  a  party  seldom  returns 
from  hunting  without  killing  fifteen  hundred  or  two  thousand. 
But  lest  the  different  companies  shouhl  hinder  each  other,  they  all 
agree  before  they  set  out  about  the  place  where  they  intend  to 
hunt.  There  are  also  some  penalties  appointed  against  those  who 
transgress,  this  rule,  as  well  as  against  those  who,  quitting  their 
posts,  give  way  to  the  beasts  to  escape.  These  penalties  consist 
in  giving  a  right  to  every  person  to  strip  those  who  are  guilty,  and 
to  take  away  even  their  arms,  which  is  the  greatest  affront  that 
can  be  given  to  a  savage ;  and  to  pull  down  their  cabins.  The 
chiefs  are  subject  to  this  penalty  as  well  as  the  others,  and  if  any 
were  to  endeavor  to  exempt  them  from  this  law,  it  would  raise  a 
civil  war  amongst  them,  which  would  not  end  soon." 

**Tlie  bull,  or  buttalo,  of  Canada  is  bigger  than  ours  ;  his  horns 
are  low,  black  and  short,  he  has  a  grc^at  beard  of  hair  under  Ms 
uuizzle,  and  a  great  tull  of  hair  upon  his  head,  which  falls  down 
over  his  eyes  and  gives  him  a  hideous  look.  He  has  a  great  bump 
on  his  back,  which  begins  at  his  hips,  and  goes  on  increasing  up 
to  his  shoulders ;  and  this  bump  is  covered  with  hair,  something 
redtlish,  and  very  long ;  the  rest  of  his  body  is  covereti  witli  black 
wool,  which  is  much  valued.  Thev  say  that  the  skin  of  the  buf- 
falo  has  eight  pounds  of  wool  on  it.  This  animal  has  a  large  chest, 
the  hind  parts  small,  the  tail  very  short,  and  one  can  scarce  see 
an}'  neck  it  has,  but  its  head  is  bigger  than  that  of  the  European 
bull.  He  runs  away  generally  at  the  sight  of  any  person,  and  one 
dog  is  enough  to  make;  a  whole  herd  take  to  full  gallop.  The  buf- 
falo has  a  good  smell,  and  to  approach  him  without  being  perceived 
near  enough  to  shoot  him,  you  must  go  against  the  wind.  When 
he  is  wounded  he  is  furious  and  turns  upon  the  hunters.     He  is  as 


♦The  whole  of  Canadu  together  with  Uic  countrj' *>n  both  Hides  of  the  MisgiPtiippl, 
n-oin  itt4  source  to  tlie  gulf,  wai<  then  claimed  by  the  French,  under  the  name  of  New 
France. 
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furious  when  the  cows  have  newly  calved.  His  flesh  is  good,  but 
they  seldom  eat  any  but  that  of  the  cows,  because  the  buffaloes  are 
too  tough.  As  for  his  skin,  there  are  none  better ;  it  is  easily 
dressed,  and  though  very  strong,  it  becomes  supple,  like  the  best 
Chamois.,  The  savages  make  shields  of  it,  which  are  very  light, 
and  which  a  musket  ball  will  not  easily  pierce.**  ♦ 

On  the  6th  day  of  October,  1721,  as  Charlevoix  and  his  party 
were  descending  the  Illinois  River,  he  says  he  saw  a  great  number 
of  buffaloes  crossing  it  in  a  great  hurry,  and  he  scarce  doubted  but 
that  they  were  hunted  by  the  Indians.  On  the  next  day  he  passed 
the  mouth  of  the  ^''  Sagmmont^-f  a  great  river  that  comes  from  the 
south ;  five  or  six  leagues  lower  down  he  left  on  the  same  hand 
another,  smaller,  called  the  river  MacopineH^X  These  are  great 
roots,  which  eaten  raw  are  poison,  but  being  roasted  by  a  small 
fire  for  five  or  six  days  or  more,  have  no  longer  any  hurtful  quali- 
ty."§ 

In  the  year  1711,  Father  Marest  made  a  journey  on  foot,  with 
three  Indian  guides,  from  Cahokia  on  the  east  side  of  the  Missis- 
sippi, south  of  the  present  city  of  St.  Louis,  to  Peoria,  on  Lake 
Pimetoui^  —  this  wonl,  in  Algonquin  Indian,  means  land  of  fat 
beasts.  He  left  the  site  of  the  present  city  of  Springfield  to  his 
right  about  six  miles,  I  should  judge.  He  says,  "journeys  which 
are  made  in  this  country  should  not  be  compared  with  those  in 
Europe.  There  you  find  from  time  to  time  villages  and  towns, 
and  houses  in  which  3'ou  can  rest,  bridges  or  boats  to  cross  the 
rivers,  beaten  paths  which  lead  to  your  destination,  and  persons 
who  can  place  you  in  the  right  way,  if  you  have  strayed.  Here 
there  is  nothing  of  the  kind,  and  we  travelled  for  twelve  days 
without  meeting  a  single  soul.  At  one  time  we  found  ourselves 
upon  prairies  which  were  boundless  to  our  view,  cut  up  by  brooks 
and  rivers,  but  without  discovering  any  path  which  could  guide  us, 
and  then  again  it  became  necessary  to  open  a  passage  through 
dense  forests,  in  the  midst  of  brushwood  covered  with  thorns  and 
briars,  and  at  other  times  we  had  to  cross  marshes  filled  with  mire, 
in  which  we  sometimes  sank  to  the  waist."  ....  "Besides  these 
inconveniences,  common  to  all  those  who  travel  through  these  de- 

♦  Charlevoix,  TraveU  in  yorth  America,  Vol.  1,  p.  02. 
t  Sangamon. 
X  Macoupfn. 
§CharleTolx,  Vol.  2,  p.  102. 
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sorted  lands,  we  had  the  addition  also  of  hunger  during  the  whole 
of  our  journey.  It  was  not  because  we  did  not  see  great  numbers 
of  stags  and  deer  and  particularly  of  buffaloes,  but  our  Indians 
were  not  able  to  kill  any.  A  rumor  they  had  heard  the  day  before 
our  departure,  that  the  country  was  infested  by  parties  of  the  ene- 
my (probably  the  Sioux),  prevented  them  from  canying  their  guns, 
for  fear  of  being  discovered  by  the  report  when  they  fired,  or  of 
being  embarrassed,  if  it  should  be  necessary  for  them  to  seek 
safety  in  flight.  Thus,  they  could  use  nothing  but  their  arrows, 
and  the  buffaloes  which  they  hit,  fled,  canying  with  them  the  ar- 
rows by  which  they  had  been  pierced,  and  went  to  die  in  some 

distant  place." "It  was  not  without  reason  that  they 

feared  meeting  with  any  war  party  of  the  enemy,  for  they  would 
have  received  no  quarter  from  them.  Either  their  heads  would 
have  been  cut  off,  or  at  best  they  would  have  been  made  prisoners, 
to  be  burnt  at  last  before  a  slow  fire,  or  to  be  used  for  food  in  their 
feasts."  ♦ 

From  the  same  letter,  written  at  Kaska^kia  in  1712,  we  learn 
that  it  was  then  the  constant  habit  of  the  missionaries  to  accom- 
pany the  Indians  in  their  hunts.  There  were  dunng  the  year  two 
great  hunts ;  that  of  the  summer,  which  scai'cely  lasted  three 
weeks,  and  that  which  took  place  during  the  winter,  which  lasted 
four  or  five  months.  With  but  a  slight  exertion  of  the  imagina^ 
tion  one  can  see  the  motley  group  of  Indians,  French  and  half- 
breeds,  headed  by  the  Blackgown,t  issuing  from  the  old  Kaskaskia 
of  1712,  where  tlie  wigwams  of  the  savage  and  the  rude  huts  of 
the  French  indicated  the  contact  of  civilization  and  'barbarism, 
and  turning  their  faces  to  the  north  toward  the  great  prairies 
where  they  were  to  engage  in  the  chase  of  the  deer,  the  elk  and 
the  buffalo. 

These  old  missionaries  soon  learned  to  love  the  rivers  and  prai- 
ries of  Illinois  and,  if  duty  called  them  to  Canada  or  the  Great 
Lakes,  to  rejoice  upon  their  return  to  the  Illinois  missions.  Fap 
ther  Marest  remained  a  short  time  with  the  Peorias  and  then  con- 
tinued his  journey  on  to  Michilimakinak.  After  stopping  there  a 
few  days  he  started  to  return  in  the  bark  canoe  by  the  way  of  the 
Lakes  and  the  St.  Joseph  River,  called  now  Miami  River.      He 

*  Early  Jesuit  Afisiions,  Kip,  p.  216,  et  seg. 

t  Evciywhero  among  the  westeiii  Indians  Uie  JeBuiU  were  known  by  the  name  of 
Blackgowus. 
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says  he  " ascended  the  River  St.  Joseph  to  the  ^portage' "  Here 
they  transported  all  there  was  in  the  canoe  to  the  source  of  the 
Illinois  River  called  Uaukiki^  wliich  was  a  corruption  of  the  In- 
dian word  TheakikL  They  then  carried  over  the  canoe,  launclied 
it  and  continued  their  route.  The}-  were  two  days  in  making  this 
portage,  aud  then  followed  the  windings  of  the  Theakiki  to  the 
prairies  of  Illinois,  where  the  old  missionary  joyfully  exclaims, 
'•  at  last  we  perceived  our  own  agreeable  country,  the  wild  buffa- 
loes and  herds  of  stags,  wandering  on  the  borders  of  the  river ; 
and  those  who  were  in  the  canoe  took  some  of  them  from  time  to 
time,  which  served  for  our  food."* 

The  buffalo  was  first  seen  by  Cortez  and  his  followers,  in  1521,  a 
single  individual  being  observed  in  a  kind  of  menagerie  or  zoo- 
logical collection  of  Montezuma,  in  Mexico.  To  this  place  the 
animal  had  been  brought  from  the  north  by  Indians,  to  whom  the 
collection  of  rare  birds  and  quadrupeds  had  been  committed  by 
the  native  monarch.  It  was  not,  however,  till  the  expedition  of 
Coronado  north  of  the  Gila,  in  1540,  that  its  natural  ranges  were 
|)enetrated.  It  was  not  found  at  all  in  the  highlands  of  New 
Mexico.  The  Spanish  adventurers  had  passed  the  Rio  del  Norte, 
and  entered  the  region  of  the  great  southern  fork  of  the  Arkansas, 
before  they  encountered  the  immense  herds  which  they  describe. 
So  headlong  was  the  course  of  the  droves  of  these  animals  follow- 
ing each  other,  that  they  sometimes  pitched  into  and  filled  up  en- 
tire gulfs  and  defiles  lying  in  their  track.f  The  buffalo  was  found 
by  De  Soto  (1541)  after  he  had  crossed  the  Mississippi  and  en- 
tered the  present  area  of  Arkansas  and  Missouri. 

Audubon  and  Bachman  mention  the  buffalo  as  once  existing 
upon  the  Atlantic  coast,  and  further  add  that  *' authors  state  that 
at  the  time  of  the  first  settlement  of  Canada  it  was  not  known  in 
that  country,  and  Sagard  Thcodat  mentions  having  heard  that 
bulls  existed  in  the  far  west,  but  he  saw  none  himself.**  Lawson, 
in  his  "'Journal  of  one  thousand  miles*  Travel  among  the  Indians, 
with  a  Description  of  North  Carolina**  (London,  1700)  speaks  of 
two  buffaloes  that  were  killed  in  that  State  on  Cape  Fear  River. 
Audubon  says  that  the  bison  formerly  existed  in  South  Carolina 

*  Early  Jttnit  Miarions^  Kip.,  p.  224. 

t  Discover)'  and  Ex.  of  the  Miseidsippi,  J.  G.  Shea,  p.  18;  HiBtory.  Cond..  Proppecta 
etc.,  Vol.  4«  p.  93.  Schoolcraa  cites  Castenada'e  Narrative  of  an  Expedition  to  Cibola, 
etc.,  p.  34,  Mbb. 
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on  the  sea  l)oard,  and  that  he  was  informed  that,  from  the  last  herd 
seen  in  that  State,  two  were  killed  in  the  vicinity  of  Columbia. 
'"  It  thus  api)ears  that  at  one  period  this  animal  ranged  over  nearly 
the  whole  of  North  America."  *  Names  of  places  still  retained, 
in  many  instances,  indicate  the  former  range  of  the  buffalo.  A 
river  upon  the  Upper  Mississippi  was  called  by  the  Indians  BeeZ' 
hike  Sepp.,  or  Butfalo  River,  ''on  account,"  Father  Hennepin  says, 
''  of  the  number  of  buffaloes  found  there."  Charlevoix  speaks  of  a 
river  near  Niagara  Falls,  which  bore  the  name  of  La  Riviere  aux 
Batftfs,  or  Buffalo  River,  which  was,  no  doubt,  a  French  transla- 
tion of  the  Indian  name.  Schoolcraft  says  that  the  city  of  Buffalo 
perpetuates  the  tradition  of  the  former  existence  of  the  buffalo 
near  Lake  Erie.  From  Charlevoix  we  learn  that,  at  the  time  he 
passed  through  Lake  Erie  (1721),  the  buffalo  was  still  found  in  its 
vicinity.  Writing  from  The  Strait  (Detroit),  he  says,  "at  the  end 
of  five  or  six  leagues,  inclining  towards  the  Lake  Erie,  one  sees 
vast  meadows  which  extend  above  a  hundred  leagues  every  way, 
and  which  feed  a  prodigious  number  of  those  cattle  Which  I  have 
already  mentioned  several  times."  f 

The  view  that  the  name  Ln  Riviere  aux  Been f 8^  and  that  of  the 
city  of  Buffalo,  perpetuate  the  traditionary  existence  of  the  buffalo 
at  the  east  end  of  Lake  Erie,  is  corroborated  by  the  fact,  shown 
by  Dr.  Elliott  Coues  in  the  November  number  of  the  Naturalist, 
that  the  buffalo  formerly  existed  on  the  Kenawha  River  in  Vir^ 
ginia. 

Schoolcraft  says,  "It  was  found  in  early  days  to  have  crossed 
the  Mississippi  above  the  latitude  of  the  mouth  of  the  Ohio ;  and 
at  certain  times  throughout  the  present  area  of  Kentucky.  It  not 
only  ranged  over  the  prairies  of  Illinois  and  Wisconsin,  but 
spread  to  Southern  Michigan,  and  the  western  skirts  of  Ohio. 
Tradition  says  that  it  was  sometimes  seen  on  the  borders  of  Lake 
Erie.  It  was  also  common  to  the  southern  parts  of  Wisconsin, 
and  crossed  the  Mississippi  into  Minnesota  above  St.  Anthony's 
Falls  for  the  last  time,  it  is  believed,  in  1820 ;"{  and  Audubon 
states,  "in  the  days  of  our  boyliood  and  youth,  buffaloes  roamed 
over  the  small  prairies  of  Illinois,  and  hertls  of  them  stalked 
through  the  open  woods  of  Kentucky  and  Tennessee ;   but  they 

•  The  Quadrupeds  of  Sorth  America*    Vol.  2.  p.  56. 
t  Charlevoix.  Travth  in  yorth  America^  Vol.  «,  p.  IS. 
J  Hittory,  Cond.f  ProtpectSt  etc..  Vol.  4,  p.  82. 
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Far  West  "  the  prairies  are  in  some  places  whitened  with  the 
skulls  of  the  butfalo,  dried  and  bleached  b}'  the  summer's  sun  and 
the  frosts  iiud  snows  of  those  severe  latitudes  in  winter."*  No 
doubt  their  skulls  and  other  bones  were  as  plenty  upon  the  prairies 
of  Illinois  a  hundred  years  ago.  It  seems  to  be  the  object  of  na- 
ture as  soon  as  possible  after  life  is  extinct  to  destroy  the  remains 
of  every  organized  creature,  and  to  throw  back  its  component  parts 
into  the  rounds  of  circulation  again,  and  it  is  only  a  very  rare  ac- 
cident that  even  the  hardest  parts,  such  as  hoofs,  horns,  teeth,  etc., 
are  fossilized.  I  presume  that  not  one  in  every  fifty  thousand,  of 
the  buffaloes  that  were  in  Illinois  during  the  eighteenth  centnry, 
will  stand  a  chance  to  attest  its  former  existence  by  a  single  bone 
at  the  beginning  of  the  twentieth  century.  Large  numbers  of  the 
Elk,  Cervus  Canadensis,  grazed  upon  the  prairies  of  Illinois,  as 
will  bo  seen  by  the  above  extracts,  and  Audubon  says,  that  a  few 
were  still  to  be  found  in  Kentucky,  and  across  the  Ohio  River  in 
Illinois,  at  the  time  he  settled  in  that  state.  Their  horns,  which 
from  their  size  and  hanlness,  were  better  calculated  to  resist  the 
effects  of  time  than  the  buffalo,  are  sometimes,  but  rarely,  found 
in  our  state.  Two  of  them  were  picked  up  this  year,  in  Scott 
County,  within  ten  miles  of  the  Illinois  River. 

''Instead  of  its  being  part  of  the  plan  of  nature  to  store  up  en- 
during records  of  a  large  number  of  the  individual  plants  and 
animals  which  have  lived  on  the  surface,  it  seems  to  be  her  chief 
care  to  provide  the  means  of  disencumbering  the  habitable  areas 
lying  above  and  below  the  water,  of  those  myriads  of  the  solid 
skeletons  of  animals,  and  those  massive  trunks  of  trees,  which 
would  otherwise  soon  choke  up  ever}'  river  and  fill  every  valley. 
To  prevent  this  inconvenience  she  employs  the  heat  of  the  sun 
and  moisture  of  the  atmosphere,  the  dissolving  power  of  carbonic 
and  other  acids,  the  grinding  teeth  and  gastric  juices  of  quadru- 
peds, birds,  reptiles,  and  fish  and  the  agency  of  many  of  the  in- 
vertebrata."t  ^^  better  illustration  of  these  words  of  Sir  Charles 
Lyell  can  be  found,  than  that  of  the  scarcity  of  the  bones  of 
the  buffalo  and  other  large  mammals  that  once  formed  a  part  of 
the  fauna  of  the  great  prairies  of  the  Upper  Mississippi. 

♦  IbuL  Vol.  li.  p.  43. 
^Antiquity  of  nuzn,  p.  146. 

Note  :— Teeth  of  the  Bison  have  been  found  in  the  Quaternary  clays  of  Gardiner,  He. 
See  Natuualist,  Vol.  i,  p.  268,  note.—Eus. 
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The  Fossil  Plants  of  Canada.* — Tliis  elaborate  work  relates 
chiefly  to  the  Devonian  flora  of  Gasp6  and  St.  John,  New  Bruns- 
wick, and  indeed  is  a  revision  of  the  I*re-carboniferous  flora  of 
Eastern  North  America,  as  the  author  has  introduced  "such 
allied  species  from  New  York,  Ohio,  and  Maine  as  may  serve  to 
illustrate  the  Canadian  species."  He  proposes  the  term  Erian, 
derived  from  the  great  Erie  division  of  the  New  York  geol- 
ogists, instead  of  Devonian,  hoping  "to  keep  before  the  minds 
of  geologists  the  caution  that  they  should  not  measure  the  Erian 
formations  of  America  or  the  fossils  which  they  contain,  by  the 
comparatively  depauperated  representatives  of  this  portion  of  the 
geological  scale  in  the  Devonian  of  Western  Europe." 

The  notices  and  figures  illustrating  the  Dadoxylon,  "  evidently 
an  Araucarian  conifer"  of  which  no  foliage  nor  fruit  have  been 
found,  onl}''  drifted  trunks  a  foot  in  diameter ;  of  the  Psilophyton, 
the  species  of  which  were  "  synthetic  or  generalized  plants,"  hav- 
ing rootlets  resembling  those  of  some  ferns,  stems  having  the  struc- 
ture of  Lycopodium,  and  rudimentary  leaves  also  resembling  those 
of  the  club  mosses  (Lycopodiaceiu) ,  branchlets  with  circinati  ve- 
nation like  that  of  ferns,  and  sporangia  of  a  type  quite  peculiar  to 
themselves,  are  of  much  interest.  lie  also  describes  and  figures 
the  trunks  of  tree  ferns  from  Gilboa,  N.  Y.  "where  these  trunks 
are  stated  to  occur  in  an  erect  position  in  sandstone"  and  are  now 
in  Prof.  Hall's  collection,  while  Prof.  Newberry  has  communicated 
to  him  "two  well  characteinzed  tninks  of  tree  ferns  from  the  De- 
vonian of  Ohio,  and  another  from  Gilboa,  N.  Y.  so  that  the  occur- 
rence of  large  tree  ferns  in  the  Erian  flora  is  now  well  established." 

As  to  Silurian  vegetation,  a  few  sea  weeds  occur  in  the  Upper 
Silurian  limestones  of  Gaspe,  but  with  them  are  associated  in  the 
lower  part  of  the  limestone,  remains  of  the  land  plant  Psilophy- 
ton, which  suflSce  to  indicate  the  existence  of  neighboring  land, 
probably  composed  of  the  Lower  Silurian  rocks,  and  supporting 
vegetation.  He  also  announces  on  a  subsequent  page  his  discov- 
ery of  fossil  trees  of  the  type  of  l*rototaxites  in  the  Upper 
Silurian  of  England. 

♦The  fossil  plants  of  the  Devonian  and  Upper  Silurian  forroationH  of  Canada.  By 
J.  W.  Dawson,  LL.  D,  F.R.S,  F.G.S.  With  twenty  plates  and  cuts.  Geological  Survey 
of  Canada,  Montreal.    Dawson  Brothers,  1871.    Koyal  8vo.  pp.  023.    $2.60. 
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Comparing  the  Devonian  flora  with  that  of  the  Carboniferous 
periwl,  so  familiar  to  most  of  our  readers,  who  have  seen  the 
beautiful  impression  of  fern  leaves  from  the  shales  enclosing  veins 
of  coal,  our  author  states  that  yenericaUy  the  two  floras  are  iu  the 
main  identical.  ''The  most  important  and  characteristic  Car- 
l>oniferous  genera  are  also  among  tliose  best  represented  in  the 
older  flora.  On  tlie  other  hand,  while  some  Carboniferous  genera 
have  not  yet  been  recognized  in  the  Devonian,  the  latter  posses- 
ses some  peculiar  generic  forms  of  its  own,  and  these  are  e8|)e- 
cially  abundant  in  tlie  lower  pai-t  of  the  system.  As  examples  of 
such  genera  I  may  name  Psilophyton,  Prototaxites,  Leptophleum 
and  Arthrostigma.  Further,  it  may  be  remarked  that  these  pe- 
culiar Erian  plants  present  highl}'  composite  or  synthetic  t3'pe8  of 
stnicture,  giving  to  these  a  more  archaic  air  than  that  of  the  Car- 
boniferous flora.'*  "Specifically,  however,  the  Devonian  flora  is 
almost  altogether  distinct  from  tiio  Carboniferous.  Even  the  same 
genera  are  represented  b}-  distinct  species,  and  it  is  possible  that 
some  of  the  few  species  which  we  now  identify  with  those  of  the 
Coal,  will  in  future  be  found  to  be  distinct."  lie  remarks  that 
"while  the  distribution  of  genera  in  the  Devonian  leads  us  to  infer 
climatal  conditions  in  the  main  resembling  those  of  the  Carbon- 
iferous, it  would  also  lead  us  to  conclude  that  the  local  diversities 
were  greater,  and  that  there  was  less  of  that  dead  level  of  simi- 
lar loci\l  conditions  which  prevailed  so  extensively  in  the  Carbon- 
iferous period.  The  Devonian  plants  probably  grew  on  limited 
rocky  islands,  bordered  by  much  less  extensive  and  pennanent 
lowlands  than  those  of  the  Carboniferous  era." 

Although  we  have  quoted  enough  to  convince  our  readers  that 
we  are  indebted  to  Dr.  Dawson  for  one  of  the  most  valuable  and 
entertaining  monographs  that  has  enriched  our  science  during 
the  year,  we  have  yet  to  glean  still  more  interesting  results 
of  his  patient  and  extended  researches  in  fossil  botany.  Questions 
regarding  the  origin  of  the  flora  as  a  whole,  as  well  as  of  the 
single  species,  and  the  death  of  both  isolated  species  and  entire 
floras,  inevitably  arise  and  must  be  met  b}'  the  student  in  science. 
They  are  discussed  by  our  author  in  his  usual  candid  and  phil- 
osophical spirit.     He  refers  — 

"For  a  moment  to  views  of  the  sequence  of  Palaeozoic  plants 
which  might  be  entertained  in  accordance  with  theories  of  deri- 
vation of  species  now  prevalent.     The  lower  Devonian  is  dis- 


REVIEWS   AND   BOOK   NOTICES.  101 

tinguished  by  the  abundance  of  some  remarkable  forms  referred 
to  algae  of  the  genera  Spirophyton  and  Dictyophyton  of  Hall, 
also  for  the  occurrence  of  vast  quantities  of  humbly  organ- 
ized acrogens  suited  for  a  semi-aquatic  habitat,  as  Psiloph}'ton 
and  Annularia.  May  not  these  two  groups  of  plants  be  related 
in  the  way  of  derivation?  Again  the  synthetic  t3-pes  of  acro- 
gens of  the  lower  Devonian,  and  the  prototypal  exogens  of  the 
genus  Prototaxites  give  way  in  the  middle  Devonian  to  more 
perfect  and  specialized  types  of  acrogens  and  g^^mnospei-ms ; 
may  they  not  have  been  advanced  by  a  process  of  evolution? 
Such  speculations  have  charms  for  persons  of  vivid  imagination, 
and  ma}'  be  supported  by  the  analogy  between  the  progress 
of  the  development  of  the  individual  plant  and  the  succession  of 
plants  in  geological  time ;  but  the  present  case  affords  to  them  a 
support  more  apparent  than  real.  The  gap  between  the  algai 
and  acrogens  like  Psilophyton  with  a  well  developed  scalarifonn 
axis  is  very  great.  The  algai  in  question  did  not  precede  Psilo- 
phyton but  were  contemporaneous  with  it,  and  their  associa- 
tion may  be  explained  by  the  co-existence  of  submerged  shallows 
favorable  to  algse,  and  swampy  flats  favorable  to  Psilophyton 
and  its  allies,  and  by  the  alternation  of  these  conditions  in 
the  same  locality.  Prototaxites  does  not  change  into  Dadox}*- 
lon.  It  disappears  and  is  replaced  by  a  type  of  wood  which 
continues  to  the  present  day.  Psilophyton  continues  to  exist 
without  improvement  along  with  the  Lepidodendra  and  ferns  of 
the  Middle  and  Upper  Devonian,  and  merely  becomes  less  abun- 
dant until  it  finally  disappears.  The  phenomena  are  rather  those 
of  the  gradual  extinction  of  the  old  flora  and  the  introduction  of 
a  new  one  from  some  different  source.  If  tlierefore  we  desire  to 
account  for  tiie  succession  of  floras  in  this  way,  we  must  suppose 
local  extinction  and  the  introduction  from  another  region  of  plants 
which  in  the  meantime  have  been  modi  fled  there." 

In  considering  the  relations  of  the  Pre-carboniferous  to  the 
older  floras,  lie  considers  that  in  accordance  with  the  views  that 
have  been  so  well  illustrated  by  Prof.  TIall  as  to  the  derivation  of 
the  sediments  forming  the  American  Silurian  strata  from  the  north- 
east, and  the  gradual  extension  in  each  succeeding  period  of  land 
and  shallow  water  to  the  southwest  we  should  expect  to  And  the 
oldest  lancl  plants  towards  the  northeast.  ''Accordingly,  it  is  in 
Gaspe  that  as  yet  we  have  the  only  link  of  connection  of  the  Erian 
flora  with  that  of  the  Silurian  period,"  /.  c,  the  remains  of  a  club 
moss  (Psilophyton)  ;  and  he  believes  that  a  by  no  means  sparse 
land  vegetation  accompanied  it.  But  he  boldly  inquires  whether 
land  plants  did  not  exist  in  the  Lower  Silurian,  and  even  hints 
that  we  might  look  for  the  actual  origin  of  land  vegetation  in  the 
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Laurcntiaii  period.  He  thinks  it  "possible  tliat  the  rocks  of  New- 
fouiidlaiKl  or  Labrador,  or  ])ods  now  buried  under  the  Atlantic, 
may  bo  those  which  alone  contain  the  remains  of  the  lower  Silu- 
rian plants."  The  Eophj'ton  of  Torell  from  the  primordial  or 
Lower  Silurian  rocks  of  Sweden,  'Mf  a  land  plant  at  all"  (for 
Dawson  regards  "  it  as  a  doubtful  plant,  similar  forms  being  appar- 
ently produced  by  impressions  of  feet  or  fins  on  the  surface  of 
mud"),  the  author  regards  as  more  nearly  allied  to  Psilophyton 
than  to  any  other  genus,  saying  that  "whatever  the  nature  of 
these  forms,  they  are  present  in  the  primonlial  of  America  as  well. 
Mr.  Murray  has  found  them  in  Newfoundland  and  Mr.  Selwyn  in 
Nova  Scotia,  in  rocks  probably  of  this  age." 

'"  Such  views  as  to  a  primitive  Silurian  and  Laurentian  flora  are 
strengthened  by  the  obvious  fact  that  the  plants  of  the  lower  and 
middle  Devonian  have  the  a.si)ect  of  tlie  remains  of  a  decaying 
flora  verging  on  extinction,  and  pointing  l)ackward  in  giH>logical 
time,  while  those  of  the  upper  Devonian  give  us  a  great  number 
of  new  forms  and  point  onward  to  tiie  Carl)oniferous.  As  already 
stated,  the  lower  and  miildle  Erian  flora  stands  bv  itself  in  the 
prevalence  of  such  archaic,  and  protot3-pal  forms  as  Prototaxit^s, 
Psilophyton,  Nematox3'lon  and  Arthrostigma.  Is  it  probable  that 
it  was  thus  isolated?  Is  it  not  more  likely  that  these  plants  were 
the  successors  of  an  older  and  more  primitive  flora? 

This  is  vividly  presented  to  the  mind  in  the  Erian  conifers.  In 
the  lower  sandstones  of  (4asi)e  we  find  numerous  trunks  of  large 
trees,  all  having  the  structure  of  Prototaxites.  In  the  Hamilton 
Group  of  New  York  and  in  tlie  sandstones  of  St.  John,  these  are 
replaced  by  Dadoxylon,  a  type  extending  into  the  Carboniferous 
and  tlience  to  the  modern  Araucarian  i)ines.  There  is  no  transi- 
tion from  one  type  to  the  other,  nor  are  they  intermixed  in  the 
same  beds.  The  Middle  Devonian  would  thus  seem  to  have  been 
the  grave  of  Prototaxites,  and  the  birth-place  of  Dadoxylon,  in  so 
far  as  the  regions  in  question  are  concerned. 

Something  of  the  same  kind  occurs  in  the  Carboniferous,  in  the 
scanty  and  somewhat  anticpie  Lower  Carboniferous  flora  i)ointing 
backward  to  the  Tpper  Devonian,  just  as  tiie  Lower  Devonian 
may  be  supposed  to  point  Ivickward  to  the  Sihirian.  The  above 
reasons  lead  me  to  anticipate  with  confidence  the  discovery  in  the 
Silurian  of  a  flora  similar  in  type  to  that  of  the  Lower  Devonian, 
but  probably  richer  in  species. 

Is  it  possible  to  indicate  where  such  earlier  flora  may  be  ex- 
pected ?  In  Eastern  America,  from  the  C'arboniferous  period  on- 
w^ard,  the  centre  of  plant  distribution  has  been  the  Api)alachian 
chain.  From  this  the  plants  and  sediments  extended  westward  in 
times  of  elevation,  and  to  this  they  receded  in  times  of  depression . 
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But  this  centre  was  non-existent  before  the  Devonian  period,  and 
the  centre  for  this  must  have  been  to  the  north-east  whence  the 
great  mass  of  older  Appalachian  sediment  was  derived.  In  the 
Carboniferous  period  tliere  was  also  an  eastward  distribution  from 
the  Appalachian,  and  links  of  connection  in  the  Atlantic  bed  be- 
tween the  floras  of  Europe  and  America.  In  the  Devonian  such 
connection  can  have  been  onlv  far  to  the  northeast.  It  is  there- 
fore  in  Newfoundland,  Labrador  and  Greenland  that  we  are  to  look 
for  the  oldest  American  flora,  and  in  like  manner  on  the  border  of 
the  old  Scandinavian  nucleus  for  that  of  Europe.  AjiC^iin,  it  nuist 
have  been  the  wide  extension  of  the  sea  of  the  Corniferous  lime- 
stone that  gave  the  last  blow  to  the  remaining  flora  of  the  Lower 
Devonian ;  and  tlie  re-elevation  in  the  middle  of  that  epoch 
brought  in  the  Appalachian  ridges  as  a  new  centre,  and  established 
a  connection  with  Europe  which  introduced  the  Upper  Devonian 
and  Carboniferous  floras.  Lastl}',  from  the  comparative  richness 
of  the  later  Erian  flora  in  Eastern  America,  especially  in  the  St. 
John  beds,  it  might  be  a  fair  inference  that  the  northeastern  end 
of  the  Appalachian  ridge  was  the  original  birth-i)lace  or  centre  of 
creation  of  what  we  ma}'  call  the  later  Palaeozoic  flora,  or  of  a 
large  part  of  that  flora." 

Finally,  in  a  supplementar}'  section  Dr.  Dawson  gives  us  his 
theoretical  views  as  to  the  origin  and  extinction  of  species. 
'*Some  of  the  forms  reckoned  as  specific  in  the  Devonian  and  Car- 
boniferous may  be  really  derivative  races."  These  may  have 
originated  in  one  or  more  of  the  following  ways  ; — (1)  By  a  nat- 
ural tendency  in  synthetic  ty[)es  to  b(K'onie  specialized  in  the  di- 
rection of  one  or  other  of  their  constituted  elements.  (2)  ''By 
embr^'onic  retardation  or  acceleration  in  the  maimer  illustrated  b}- 
H^'att  and  ('ope."  (3)  *'The  contracting  and  breaking  up  of  flo- 
ras." (4)  *'The  elevation  of  a  great  expanse  of  new  land  at  the 
close  of  the  Middle  Enun  and  the  beginning  of  the  Coal  period, 
would  by  permitting  the  extension  of  .species  over  wide  areas  and 
fertile  soils,  and  by  removing  the  pressure  previously  existing,  be 
eminently  lavorable  to  the  production  of  new,  and  especially 
of  improved  varieties." 

ANTiiRoroLOOiCAL  INSTITUTE  OF  Xew  Yokk.* — In  a  former 
number  we  called  attention  to  the  organization  of  this  societ}',  of 
which  we  have  now  received  the  first  fruits  in  the  form  of  a  verv 
interesting  and  important  number  of  its  Journal.     The  publications 
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of  the  lustituto  will  consist  ef  Memoirs,  which  will  contain  papers 
more  exhaustive  in  their  character  than  those  published  in  the 
Journal,  which  is  to  contain  abstracts  of  the  records  of  the  meet- 
ings, the  shorter  papers  and  such  translations  and  miscellaneous 
matter  as  the  committee  think  worth  printing:. 

The  character  of  the  new  society  promises  to  be  such  that 
only  pure  anthropological  science  will  be  allowed  entrance  to  its 
meetings,  and  the  list  of  present  officers  indicates  that  its  objects 
will  be  fulfilled.  One  of  the  duties  of  the  president  of  the  society 
is  to  giv(^  a  review  of  the  progress  of  Antlu'opological  Science 
duiing  the  year,  and  with  Mr.  Squier  in  the  chair  we  look  foi*ward 
to  an  important  contribution  as  the  first  annual  address. 

The  present  number  contains  the  i)roceedings  consequent  to 
the  organization  of  the  Institute,  with  its  Constitution,  By-laws 
etc.,  and  several  papers.* 

Taken  all  together  we  do  not  know  when  we  have  sat  down 
to  a  i)amphlet  and  read  every  page  with  greater  interest  and  sat- 
isfaction derived  from  the  knowledge  attained,  than  we  ex- 
perienced while  reading  the  first  number  of  this  Journal.  We 
shall  make  extended  quotations  in  future  numbers  of  the  Natu- 
ralist. 

BOTANY. 

On  Utility  in  the  SuricRABUNDAXCE  of  Seeds  and  Pollen. — 
In  the  vicinity  of  Pike's  Peak  last  summer  I  noted  that  Piniis  ed- 
idfs^  in  many  instances,  had  its  usually  two  "  leaves"  united 
into  one.  As  winter  approaches  the  terete  brancldet,  as  I  call  these 
*'  needles,"  divides  and  exposes  the  two  inner  faces.  Thus  the 
one  year  branchlet  is  terete ;  when  two  or  more  years  old  the 
*'  leaves  "  are  in  twos  or  threes.  The  trees  in  this  monopln'llous 
condition  grow  as  well,  and  as  far  as  can  be  seen,  are  in  as  favor- 
able circumstances  to  engage  in  the  struggle  for  life  as  any  Pine 

*  The  l*rr»jrre««!*  of  AiUhropolofrj-  in  Europe  ami  Amerira ;  a  translation,  by  ^V.  L.  Rob- 
ert-.  of  Dr.  IJroca'.s  addrcHH  before  the  Antliropologlcal  Society  of  Paris.  A  review 
of  Von  Martins*  imper  on  Home  point-*  of  South  American  Kthnoloifv,  by  Charles 
R:iu.  Antiiiuities  fi'om  the  Guano  or  Ilnana  I^landn  of  Pern,  with  illustratloDB, 
by  E.  (I.  S<|nier.  S<'ulpture<i  Ro.-ks,  Belmont  Co..  Ohio,  with  ilhi.*>trationH.  by  \V.  Ward. 
('anoc  in  Savannah  River  Swamp,  with  cut.  l>y  C.  C.  Jonef,  jr.  Notes  on  Trepan- 
ning among  the  Incas.  by  M.  Broca.  Dr.  Xott,  Dr.  Draper  and  Mr.  Squier.  Followed 
by  mi"«<*ellaneon.«<  matt«'r  fi'om  various  sources,  ccmtaining  Mr.  Scjuier's  remarks  on  the 
**  Arch  in  America,''  a  letter  ft-om  Father  Mengarini  on  the  ludianB  of  Oregon.  Notes 
and  anthropological  items  iVoni  all  countries. 
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can  be,  whether  with  one,  two,  or  five  leaves,  and  this  too  tliough 
the  inner  or,  as  we  would  say  of  true  leaves,  the  upper  surfaces,  so 
essential  to  most  plants,  do  not  exist  during  the  growing  time. 

In  my  recent  paper  on  Cotyledons  (*'  rroceedings  American 
Association,"  Indianapolis)  I  noted  that  the  usually  pluri-cotyled- 
onous  Abies  excelsa  frequently  has  but  three,  and  at  times  but  two 
seed  lobes.  The  number  of  lobes  does  not  seem  in  the  slightest 
degree  to  aid  the  individual  or  to  exert  any  influence  whatever 
on  the  preservation  of  species. 

The  trees  and  shrubs  of  Europe  mosth'  bear  seeds  more  pro- 
fusely than  closely  allied  American  species.  Quercna  robur,  com- 
niences  to  bear  acorns  when  ten  years  old.  It  then  bears  annu- 
ally. Quercvs  o/6a,  the  American  white,  rarely  fruits  till  fifteen  or 
twenty,  and  then  seldom  leaves  but  ever}'  other  year,  although 
generally  more  prolific  than  any  otlior  North  Eastern  American 
oak.  It  never  approaches  in  profusion  the  best  specimens  of  the 
English  species. 

Liriodendron  tulipifera  appears  to  have  an  abundance  of  pol- 
len, so  far  as  an  examination  of  its  numerous  flowers  indicates. 
The  seeds  are  distributed  by  a  light  wing.  The  immense  nuyor- 
ity  of  the  distributed  carpels  are  seedless. 

In  the  Pine  family  the  pollen  is  in  innnense  profusion.  If  we 
climb  into  a  tree  just  as  tiie  pollen  sacs  are  bursting,  our  clot  lies 
are  as  yellow  as  if  turned  out  of  a  mustard  bag. 

Many  observations  of  a  similar  character  must  have  been  made 
'by  every  botanist. 

At  page  183  of  this  journal,  1871,  I  said  we  may  say  of  pol- 
len or  of  seeds  themselves,  tiiat  ''nature  makes  numberless  things 
for  which  she  has  no  use  whatever.  Perhaps  it  may  be,  that  like 
the  human  mind,  the  mind  of  nature  likes  variety  and  profusion, 
in  the  ettbrt  for  which  mere  utilitv  is  not  always  consulted."  The 
editors  remark — "  and  of  tiiis  sort  pollen  and  seeds  are  queer  ex- 
amples. Does  he  mean  that  these  are  useless  because  superabun- 
dant enough  to  ensure  against  risk  and  loss,  and  appropriation  by 
animals  through  which  fertilization  and  dispersion  are  subserved?" 

It  does  seem  to  me  that  no  utility  is  subserved  by  tiie  division  of 
Pine  leaves  or  of  cotyledons ;  nor  in  a  large  number  of  cases 
which  might  be  cited  as  to  the  mere  form  of  plant  structure.  In 
the  case  of  the  oak,  and  other  similar  instances  the  American  spe- 
cies holds  its  own  against  all  losses  as  well  as  its  English  brother ; 
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and  doubtless  would  if  it  011I3'  fruited  every  ten  years  instead  of 
every  two,  and  especially  when  we  sec  the  Liriodendron  with 
most  of  its  s(H»ds  infertile  and  yet  very  widel}'  flistributed,  must 
we  not  regard  the  profusion  of  English  seed  useless? 

And  in  regard  to  the  pine  pollen,  certainl}'  after  granting  the 
widest  margin  for  •'  insurance  against  all  losses,"  the  vast  pro|K)r- 
tion  is  useless  so  far  as  any  l>enefit  to  the  individual  or  species  ir 
directly  concerned.*  If  we  regard  pine  pollen  as  produced  by  na- 
ture* for  the  purpose  not  of  fertilization  merel}',  but  for  the  purpose 
of  forming  coal  also  (see  Iluxley  on  coal),  it  would  suit  a  popular 
idea  of  utility  in  nature.  But  the  coal  formed  out  of  deposits  of 
pollen  from  Sigillarias  and  Lfi»pidodendrons,  serves  no  purpose  to 
these  plants. 

It  was  in  this  sense  that  I  meant  the  over  production  useless ; 
and  in  this  sense  1  suppose  I  should  differ  from  much  in  modern 
philosoph}',  which,  as  1  understand  it,  seeks  in  even/  production 
of  life  a  benefit  to  the  parent  which  produced  it.  Yet  in  one  sense 
the  production  may  not  be  regarded  as  useless.     A  boy  whittles 


♦In  n>afllriniiifr  our  bit  of  criticism  which  Mr.  Meehnu  fails  to  «<eo  Uie  iM>iiit  of.  it  w 
l)est  t«)  keep  tin*  i»oint  clear  ft-om  all  heterogeneous  matters  (such  as  the  nature  of  pine- 
leaves  an«l  «»f  cotyh'don*i.  in  vei^pect  to  which  Mr.  3Icohan'6  views  are  very  |>eea]iar). 
and  stick  to  the  case  of  the  abundance  of  pine-pollen.  vunt  In  itself  and  in  proportion 
to  the  eoods  to  l>e  fertilized.  This  exce^8  of  pollen  Mr.  Median  adduces  in  ]»roof  of  the 
proposition  *' that  Nature*  makes  numberlci^s  things  for  which  she  han  no  use  whatever." 
But  — to  continue  the  persouillcation  — before  he  condomna  Dame  Nature  for  wasteftil 
profu.'<i«Mi,  let  him  con^icler,  as  i^ho  had  to  do,  the  conditions  of  the  particular  caf^o  in 
hand;  vi/..,  a  species  of  tn»o  w^ith  flowers  of  separate  pexes,  destitute  of  honey  or  other 
enticement  for  insect-',  an<l  therefore  to  be  fertilized  by  the  w;if  Jng  of  ])ollcn  by  the 
wind,  and  in  view  the  advantage  of  wide  breedin^^.  Can  he  !>e  quite  sure  that  there  is 
a  wasteful  excess  of  pollen  here ;  and  does  he  not  see  tliat,  at  least,  this  is  not  a  convinc- 
ing ar>rumeut  ''that  nature  makes  numberless  things  for  which  she  has  no  use  what- 
ever ?" 

Now.  while  we  plead  "  extenuating  circumstances"  in  behalf  of  Dame  Nature  In  this 
)>articular  «'U(re,  it  may  l>e  allowable  to  bring  testimony  to  her  general  good  character 
for  economy  wliere  no  purpose  is  to  be  served  by  profusion.  Take  the  caj?e  of  Uiose 
surely  fertile  little  blosnoms  of  Impatiens  (i-efcn'ed  to  <m  page  10!)  of  this  number),  or 
the  simil:ir  flowers  of  violets,  Specul.-iria,  and  the  like,  where  nature  means  close  ft*rtil- 
izalion,  and  therefore  shuts  up  anthers  and  stigma  together,  and  endows  the  poUen 
grain.»  witli  tiie  power  to  hcnd  out  their  tubes  from  the  tine  to  the  other —  so  dispensing 
with  wind,  insects,  or  other  carriers  — here  a  superabundance  of  pollen  might  imply 
waste.  But  in  these  cases  — and  in  these  only — the  grains  of  pollen  do  not  very  much 
exceed  the  number  of  ovules  to  be  fertilized  ! 

Apropos  to  the  paucity  of  seeds  which  mature  in  Liriixlendron,  and  that  some  oaks 
are  raucli  more  proliflc  than  others,  but  the  least  fertile  showing  no  diaadvautage  there- 
from in  the  ^tnlggle  for  life,  we  were  disposed  to  explain  how  small  a  factor,  compara- 
tively, the  mert^  number  of  progeny  mu^t  be  in  the  problem  of  natural  selection.  But 
that  is  best  done  by  referring  to  Darwin's  *•  Origin  of  Species,"  chapter  third,  esitecially 
to  the  paragraph  in  which  he  st^ites  that  the  Fulmar  petrel  lays  but  one  egg,  yet  it  is 
believed  to  be  the  most  numerous  bird  in  the  world."— Editors. 
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a  stick,  the  shavings  are  of  no  benefit  to  him.  But  the  activity 
which  produced  tlie  shavings  is  a  power  in  boy  life,  otlier  things 
he  does  which  aid  both  in  the  purpose  and  in  the  results.  He 
gathers  apples.  The  action  serves  him,  and  the  result  is  food  for 
action  in  the  future. ' 

To  illustrate  this  again  in  plant  life.  AVe  all  know  how  much 
time  has  been  given  to  studying  the  uses  of  thorns.  What  is  the 
use  of  thoras  to  a  rose.  The  sweet  ])riar  has  a  few  scattered  re- 
cun-ed  thorns.  But  when  a  certain  insect  dei)osits  an  i^g^^  in  a 
growing  branch,  the  gall  and  a  portion  of  stem  above  and  below, 
become  densely  crowded  with  straight  sharp  thorns.  I  take  it 
that  these  thorns  are  entirelv  useless  to  the  plant,  and  vet  the  vi- 
tal  action  which  produced  them  no  doubt  served  a  useful  purpose ; 
and  I  should  say  the  same  of  all  the  thorns  on  the  whole  plant. 
I  suppose  some  might  say  that  this  echinate  gall  was  the  result  of 
abnormal  vital  action,  and  is  perhaps  to  be  credited  to  the  insect 
which  was  thus  better  protected  from  enemies.  But  how  this  lar- 
va is  better  protected  by  these  pines  I  fail  to  see.  The  principle 
applied  to  the  boy  with  the  shavings  seems  more  philosophical. 
The  thorns  are  useless,  but  the  action  which  produced  them  was 
not. 

I  have  been  content  in  the  i)ast  with  recording  my  observations, 
only  occasionally  hazarding  a  suggestion  as  to  Xhv  direction  in 
which  they  pointed.  I  feel  that  my  field  and  my  opi)ortunities  are 
too  limited  to  allow  me  to  i)ut  full  faith  in  my  own  judgment 
when  opposed  to  the  views  of  those  nnich  better  situated  to  decide. 
If  in  this  I  offer  niorQ  than  my  usual  quota  of  opinion,  it  is  out 
of  respect  to  the  editor's  inquiry.  —  Thomas  Mkeiian. 

Plant  Dryeus. — The  best  article  I  have  ever  used, — better  than 
any  blotting  paper  —  is  one  of  the  kinds  of  sheathing  paper 
maile  b}'  Messrs.  Roberts  and  Son,  of  Waltham.  In  any  large 
quantity  it  can  be  ha<l  cut  to  size  at  the  mill.  1  have  just  been 
distributing  tivo  tons  of  it  among  botanists,  cut  to  size  of  twelve 
by  eighteen  inches.  Each  sheet  is  like  a  pad  of  blotting  paper. 
We  stitch  from  three  to  five  sheets  together  into  a  dryer,  the 
specimens  being  placed  between  successive  dr3'ers,  of  course  en- 
closed in  a  sheet  of  thin  soft  pai)er ;  nothing  can  be  better,  nor 
so  cheap.  The  maker  having  a  small  quantity  left  over  from  our 
large  order,  I  have  asked  the  Naturalists'  Agency  to  take  it  in  or- 
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(l(jr  to  siippl}'  botanists,  schools,  etc.,  in  quantities  smaller  than 
can  1)0  liad  from  the  manufacturers.  For  price  •sec  the  advertise- 
ment.— Asa  Guay. 

Latk  Flowering  of  the  Gibbous  Bladdekwokt. — This  fall 
I  found  on  the  flats  of  the  Charles  River,  Utricularia  gihha^  cov- 
ering half  an  acre  of  ground  in  full  bloom,  October  2d.  It  con- 
tinued to  send  up  fresh  flowers  till  cut  oil*  b}*^  a  frost  near  the  first 
of  November.  The  time  given  in  our  works  on  botany,  for  ex- 
pecting tluH  little  plant  in  flower  is  July  and  August.  —  Wm. 
Edwards,  Natick. 

New  American  Variety  of  Asplenium  filix  focmina. — In 
Europe  many  variations  of  this  fern  are  given  in  their  manuals, 
the  most  prominent  of  which  are  vars.  rhieticum,  muUifldum,  niar- 
inum,  crispum,  latifolium. 

None,  however,  have  been  noticed  in  this  country  previous  to 
l«r>9,  when  several  tufts  were  discovered  growing  in  Wilton,  N. 
II.,  bearing  all  the  fronds  thus  peculiarl}'  marked:  tips  of  each 
pinna  fringed  with  five  to  eight  lobes,  tops  of  fronds  tasselled 
with  a  cluster  of  ten  to  flfteeu  piniue  gradually  diminishing  in 
size  towards  the  centre,  fronds  fifteen  to  twenty  inches  high,  by 
five  to  seven  wide.  In  1870  and  1871  1  gathered  specimens  from 
the  same  roots,  in  all  respects  like  the  first. 

This  variety  seems  identical  with  var.  nudtifidum  of  English 
works,  but  as  the  specimen  sent  to  the  herbarium  of  Prof.  Gray 
at  Cambridge  bears  the  name  oi  Asplenium  fillx  f(£fm\na  var.  cri«- 
taiinjij  it  will  henceforth  be  known  by  that  name. — Wm.  Edwards. 

Influence  of  Green  Light  on  toe  Sensitive  Plant. —  In  or- 
der to  test  the  effect  of  green  light  on  the  sensitiveness  of  the 
Mimosa,  M.  P.  Bert  has  placed  several  plants  under  bell-glasses 
of  ditlcrent  colored  glass  set  in  a  warm  greenhouse.  At  the  end 
of  a  few  hours  a  diUcrence  was  already  apparent ;  those  subjected 
to  green,  yellow,  or  red  light  had  the  petioles  erect  and  the  leaflets 
expanded  ;  the  blue  and  the  violet,  on  the  other  hand,  had  the  pet- 
ioles almost  horizontal  and  the  leaflets  hanjjinjj  down.  In  a  wet»k 
those  placed  beneath  blackened  glass  were  already  less  sensitive, 
and  in  twelve  days  they  were  dead  or  dying.  From  that  time 
the  green  ones  were  entirely  insensitive,  and  in  four  da^'s  more 
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were  dead.  At  this  time  the  plants  under  the  other  glasses  were 
perfectly  healthy  and  sensitive ;  but  there  was  a  'great  inequality 
of  development  among  them.  The  white  had  made  great  i)rogress. 
the  red  less,  the  yellow  little  less  still ;  the  violet  and  the  blue  did 
not  appear  to  have  grown  at  all.  After  sixteen  days  the  vigorous 
plantii  from  the  imcolored  glass  were  removed  to  the  green ;  in 
eight  days  they  had  become  less  sensitive,  in  two  more  the  sensi- 
tiveness had  almost  entirely  disappeared,  and  in  another  week 
they  were  all  dead.  Green  raj's  of  light  appear  to  have  no  greater 
influence  on  vegetation  than  complete  absence  of  light,  and  M. 
Bert  believes  that  the  sensitive  plants  exhibit  only  the  same  phe- 
nomena as  all  plants  colored  green,  but  to  an  excessive  degree. — 
A.  W.  B. 

Structure  of  the  Closed  Flowers  of  Impatiexs.  —  At  a 
meeting  of  the  Linnffian  Society  of  London  held  November  HJth, 
Mr.  A.  W.  Bennett  read  a  paper  on  the  above  subject,  his  obser- 
vations, made  on  Imjyatienft  fulva  Nutt.,  an  American  species 
completelj'  naturalized  in  several  places  in  the  south  of  England, 
being  substantially  in  accordance  with  those  recorded  by  Prof. 
Asa  ftray  in  his  "Genera  Flora  America  boreali-orientalis."  Mr. 
Bennett,  however,  believes  that  the  closed  or  ''cleistogenous**  self- 
fertilized  flowers  are  not  the  result  of  ""arrested  development.*' 
but  are  from  the  first  of  a  dilferent  nature,  and  he  suggests  that 
the ''cap"  formed  by  the  unexpanded  calyx  and  corolla  maybe 
thrown  ofl*  the  pistil  by  the  elasticity  of  the  stamens,  which  are  of  a 
very  different  shape  and  structure  from  those  in  the  perfect  flow- 
ers. The  anthers  do  not  dehisce,  but  the  pollen,  the  quantity  ot 
which  is  verv'  small,  pierces  with  its  tubes  the  wall  of  the  anther 
in  order  to  reach  the  stigma.  The  plant  does  not  appear  to  be 
visited  b^*  insects  in  England  ;  the  conspicuous  flowers,  in  which 
there  is  a  provision  to  prevent  the  pollen  reaching  the  stigma  con- 
sequently seldom  produce  pods,  while  the  unopened  flowers  do  so 
abound  invariably. —  A.  W.  B. 
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The  Etiieostomoids.  —  Having  been  for  several  years  specially 
interested  in  this  little  group  of  Percoids,  of  which  I  am  now 
engaged    in    completing   a  monograph,    and   wishing   to   secure 
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all  the  material  possible  before  publishing  the  work,  I  take  thiH 
meaus  of  asking*  all  who  are  willing  to  give  their  aid  to  collect 
specimens  for  me.  The  specimens  already  in  my  hands  consist  of 
the  large  collections  belonging  to  the  Smithsonian  Institution  and 
the  Museum  of  Comparative  Zoolog}',  the  smaller  collections  of 
the  Boston  Society  of  Natural  History  and  Peabody  Academy 
of  Science,  and  many  type  specimens  received  from  Prof.  Cope 

Fig.  3. 
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and  Dr.  Abbott.  Besides  these,  all  the  types  of  Girard  of  the 
specimens  described  in  the  Pacific  Railroad  and  Mexican  Bound- 
ary Surveys,  the  types  of  Agassiz'  species  and  such  as  still  exist 
of  llaldemann's  and  Storer's  have  been  carefully  studied.  From 
this  material  about  forty  species  have  been  recognized  and  several 
others  are  indicated  by  single  specimens. 

The  great  variation  between  individuals  of  the   same   species 
makes  it  essential  to  have  a  large  number  of  specimens  ft*om  as 

Fig.  4. 
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many  localities  as  possible  in  order  to  determine  the  species  with 
any  degree  of  certainty.  Especially  is  this  variation  noticeable  be- 
tween males,  females  and  young,  and  between  males  and  females 
at  the  spawning  time  and  those  taken  later  in  the  season.  In 
early  spring  the  males  of  many  of  the  species  are  most  brilliantly 
arrayed  in  blue,  orange,  red,  and  other  bright  colors,  while  in  sum- 
mer and  fall  these  colors  are  entirely  lost  or  greatly  changed. 
In  many  species  where  the  males   show  a  decided   difference  of 
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coloration  from  each  other  the  females  will  be  so  similar  in  their 
plain  markings  as  to  make  it  almost  impossible  to  separate 
them.  There  is  also  considerable  variation  in  the  shape  of  the 
fins  between  the  males  and  females  of  some  species,  especially 
noticeable  in  tlie  genns  Catonotus,  in  which  the  spiny  dorsal  iln 
of  the  male  is  shoi*t  and  each  ray  usually  terminates  in  a  little 
knob,  while  in  the  female  the  rays  are  longer,  and  are  without  the 

Fig.  5. 
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knob.  Pages  could  be  written  on  the  variations  which  individ- 
oals  of  the  different  species  exhibit  wiien  a  large  number  of  any 
one  species  has  been  carefully  examined,  but  enough  has  been 
said  here  to  call  attention  to  the  necessity  of  securing  all  the  ma- 
terial possible  for  the  work  on  which  I  am  engaged. 

These  small  fishes  have  the  general  appearance  of  young  perch, 
and  combine  the  habits  of  the  perches  witii  tiiose  of  the  little  fresh 
water  bull  heads  (Cottoids)  or  "miller's  thumbs"  as  they  are 
called     in     England.  ¥\'i.Q. 

They    are    found     in  7^^      .-■''':, 

nearly   all    locations,  -'■  --^'Z^'?:^^^ 

including     lakes,       ,^  ^^^-  . 

ponds,    rivers,    small  ^L!^     )    f/^^^' 
streams  and   ditches.       "  ^^:1        "^      -  ^^^^^^§5- 
The  sandy  and  grav-  ""Ns,"  "        %^>^ 

elly   shores   of   lakes  iszcuichthy^. 

and  ponds  are  favorite  spots,  as  well  as  the  grass  and  weed  grown 
shallow  parts  of  rivers,  or  the  clear  rock}-  stream.  Several  of  the 
species  are  in  great  part  surface  swimmers,  but  by  far  the  larger 
number  pass  most  of  their  time  on  the  bottom,  darting  about  from 
stone  to  stone  or  in  and  out  among  the  water  plants.  From  this 
habit  of  moving  by  quick,  short,  and  often  zig-zag  darts  they  have 
received  the  common  and  very  appropriate  name  of  ''darters," 
and  in  many  localities  are  well  known  under  that  name.     A  few 
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of  the  spocios  iittain  four  or  five  inches  in  length,  but  by  far  the 
larger  number  never  exceed  three  inches,  and  many  not  over  one 
and  one-half  to  two  inches.  The  outline  cuts  here  given  (Figs. 
ii-H)  are  all  of  natural  size  and  roughly  exhibit  several  of  the 
more  prominent  fonns. 

These  little  fellows  are  generally  quite  difficult  to  catch  until 
one  gets  familiar  with  their  ways  of  darting  about,  but  with  a 
little  practice  and  some  patience  they  can  be  secured  with  a  hand 
net  or  l)v  driving:  them  into  a  set  net.  But  the  wav  to  catch  them 
in  large  numbers  is  by  drawing  a  seine,  with  very  small  meshes, 
along  the  banks  of  a  lake,  pond,  or  river,  or  up  a  narrow  stream. 
In  this  way  I  have  often  succeeded  in  obtaining  from  four  or  five 
to  forty  or  fifty  specimens  at  a  single  haul  of  a  fifty  foot  seine  on 
the  sandy  shores  of  Lake  Champlain.  In  August  last,  when 
fishing  on  the  Wabash  Kiver,  very  successful  hauls  were  made 
rigs.  7  and  8.  ^>y  clragging  a  fifteen  foot   seine 

alone  the   shallow  banks   of  the 

; ^'-^JJ^//__      ^,cgr:^   river  over  the  water  plants,  which 

was  easily  done  by  one  person 
wading  up  stream  in  about  two  or 
three  feet  of  water,  holding  down 
one  end  of  the  seine  and  another 
person  holding  the  seine  down  at 
tlie  other  end,  in  such  a  way  as  to 
let  it  bag  considerably  down 
catonouu.  Microperca.  ^ivQum,  and  exQvy  now  and  then 

dragging  the  seine  ashore.  In  this  mode  of  fishing  care  must  be 
taken  to  keep  tlie  lead  line  well  down  on  the  bottom  or  the  fishes  will 
dart  under.  To  a  person  who  has  never  tried  seining  in  this  way 
a  few  hours  of  such  collecting  will  secure  to  him  more  specimens 
of  all  that  swim  in  the  locality  than  he  has  thought  it  possible  to 
obtain.  A  very  successful  way  of  collecting  these  darters,  if  yon 
only  have  a  scoop  net,  is  to  scoop  about  among  the  water  plants, 
or  over  a  muddy,  leafy,  or  ston}^  bottom,  stirring  up  the  bottom 
and  getting  the  water  so  clouded  as  to  conftise  the  fish,  and  by 
going  backwards  and  forwards  over  the  ground  and  every  few 
moments  emptying  your  net,  many  specimens  may  often  be  secured. 
The  Etheostomoids  are  widely  distributed  in  the  fresh  waters  of 
North  America  east  of  the  Rocky  Mountains,  and  I  now  have 
specimens  taken  from  Hudson's  Bay  to  Georgia.     The  species  in 
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New  England  are  very  limited,  only  two  or  three  having  as  yet 
been  found,  but  in  the  central,  nortli-western  and  southern  states 
they  are  far  more  numerous,  and  the  Ohio  vaUey  seems  IVoni  pres- 
ent data  to  be  the  great  centre  of  distribution  of  the  group. 

The  method  of  preserving  (islies  is  looke<l  upon  by  persons  not 
familiar  with  collecting  as  a  dillicult  operation,  and  has  always 
been  a  '* bugbear"  in  the  way  of  securing  si)eciniens  of  the  class. 
I  therefore  oiler  the  following  simple  means  of  prest»rving  an}' 
small  fish.  If  3'ou  intend  collecting  largely  and  are  provided  with 
a  small  seine  or  good  hand  or  minnow  net,  it  is  be«t  to  go  well 
prepared  with  vessels  in  which  to  place  your  capturi'S,  and  for  this 
purpose  any  strong  bottles,  jars  or  cans  answer  well.  Tickle  jars 
with  good  corks,  or  some  of  the  patent  preserve  jars  or  cans  arc 
excellent,  and  handy  to  carry  in  basket,  bag  or  i)ocket.  Always, 
when  you  start  out,  have  the  collecting  jars  about  one-third  or  one- 
half  full  of  alcohol  or  nnrectified  whiskey  (high  wines),  or  if  these 
can  not  be  hatl  readily,  take  common  drinking  whiskev  or  almost 
any  spirit,  as  a  substitute.  When  you  get  the  specimens  put  them 
at  once  into  tiie  spirit  before  they  have  a  chance  to  harm  thei;*  fins 
and  scales  by  thrashing  about  in  the  net  or  on  the  shore.  It  is  al- 
ways my  plan  to  put  the  specimens  I  want  to  preserve  innnedinU'ly 
into  my  collecting  jars  from  the  net.  not  allowing  them  the  slight- 
est chance  to  get  injured,  and  as  the  alcohol  kills  tlu^m  almost  in- 
stantly tlu?y  are  not  harmed  by  dying,  as  is  the  case  whtMi  left  to 
die  on  land  or  in  a  pail  of  water  as  is  so  often  doni'.  By  pur- 
suiuiT  this  course  any  fishes  captured  at  the  same  time,  and  not 
wanted,  can  be  returned  to  the  river.  When  o\\v.  wishes  to  study 
any  species  alive,  the  best  way  is  to  put  two  or  three  specimens 
only  in  a  jar  or  pail  to  take  home  fin*  the  pur])ose,  for  if  more  are 
pla?cd  in  one  jar  they  will  almost  invariably  die  before  being  able 
to  reach  home  with  them. 

While  collecting  you  can  fill  your  jars  to  the  brim  with  s])eci- 
mens,  provided  you  i)ut  them  in  alive  and  tip  the  jars  as  they  are 
filled  so  that  the  spirits  will  come  in  immediate  contact  with  the 
specimens  as  they  are  put  in,  but  after  you  get  home  it  i.s  best  either 
to  add  more  si)irit  to  the  jar,  or  if  weak  spirits  have  heen  used 
pour  it  all  olf  and  fill  the  jar  as  full  as  you  can  with  specimens 
without  jamming  them  and  then  pour  in  all  the  spirits  you  can  ; 
tuck  in  a  little  soft  paper,  or  rags,  to  stop  the  top  ones  from  shifting 
about,  and  wrai)ping  your  bottles  in  paper  or  cloth  put  them  in 
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a  box,  packing  with  sawdust  if  yon  can  j^et  it  handy,  if  not  with 
Hhavinijfs,  liay  or  grass,  ami  send  by  the  lirst  express  to  their  des- 
tination, tliat  thoy  may  arrive  before  the  spirits  get  weakene<l  or 
the  natural  colors  of  tlic  fish  are  h)st  or  clianged  by  the  alcohol. 
As  the  Etheostomoids  are  all  small  fishes,  connnon  ale  or  junk 
bottles  can  be  used  in  collecting  or  packing  them  up  for  sending 
away,  as  the  specimens  can  be  readily  taken  out  by  breaking  off 
the  neck  of  the  bottle. 

Common  glycerine  will  answer  the  purpose  of  preserving  the 
brilliant  cotors  of  the  fishes,  and  it  would  be  verj'  desirable,  to 
have  a  few  specimens  of  each  kind  put  up  in  it  for  the  puq)Ose  of 
making  sure  of  the  natural  colors,  though  from  its  strong  contract- 
ing powers  specimens  so  pr(»served  are  not  so  good  for  general 
study  as  those  put  in  alcohol.  It  would  also  be  very  desir- 
able to  have  a  number  of  specimens,  especially  if  of  brilliant 
colors,  preserved  so  as  to  retain  their  colors,  in  the  following  wa}'. 
Take  the  specimen  as  soon  as  dead  and  cut  olF  a  portion  of  one 
side,  taking,  out  the  Intestines  and  such  of  the  flesh  as  you  can 
take  oif  by  a  simple  cut,  then  pin  it  on  a  card,  cut  side  down,  and 
spread  out  the  tins  ;  tlum  put  on  a  thin  coat  of  varnish,  or,  if  no 
varniwh  is  at  hand,  simply  let  the  fish  dry  in  the  shade.  By  this 
simple  method  the  natural  colors  will  be  preser>'ed  for  a  long  time. 
By  using  a  little  care  and  putting  cotton  in  the  abdominal  cav- 
ity and  a  little  arsenic  on  the  flesh,  very  handsome  and  interesting 
specimens  can  be  made. 

It  often  happens  that  a  person  obtains  one  or  two  specimens  of 
a  fish  he  would  like  to  forward,  but  hanlly  thinks  it  worth  while  to 
send  so  small  a  lot  by  express.  Such  can  readily  be  sent  by  mail 
at  letter  postage  (three  cents  for  every  half  ounce)  by  putting  the 
specimens  in  a  small  tin  or  wooden  box,  with  a  little  cotton  or  a 
rag  that  has  been  soakeil  in  alcohol  or  glycerine  and  squeezed  out 
(the  specimen  also  having  been  first  put  in  alcohol  or  spirits  of 
some  kind,  or  glycerine,  for  an  hour  or  two).  A  specimen  thus  put 
up  can  be  several  days  on  the  route  without  being  injured. 

In  concluding  my  retpiest  for  specimens  of  fishes  of  this  family 
I  beg  to  state  that  any  other  specimens  would  be  very  acceptable 
to  our  collection,  and  that  any  thing  sent  by  express  directed 
to  the  Peabody  Academy  of  Science,  Salem,  Mass.,*  will  be  most 

♦In  r>*'n«liujr  specimens  any  oxpros^  chargei^  will  be  willingly  paid  on  receipt  by 
the  Academy,  and  i^pecMal  arrangements  will  al^o  be  made  to  supply  any  person  willing 
to  collect  for  me  with  alcohol  and  jars. 
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thankfully  received  and  acknowledged.  I  raay  also  say  that  a  copy 
of  the  "  Monograph  of  the  Etheostomoids,"  when  published,  will 
be  furnished  to  all  persons  who  kindly  assist  in  the  work  by  send- 
ing specimens ;  and  that  all  notes  on  the  habits,  time  of  spawning, 
natural  colors,  etc.,  will  be  duly  acknowledged  in  the  work,  which 
will  form  one  of  the  series  of  illustrated  monographs  published  by 
the  Museum  of  Comparative  Zoology.  It  is  proposed  to  describe 
and  figure  every  known  species  of  the  group.  —  F.  W.  Putnam, 
Director  Peahody  Academy  of  Science^  Salem,  Mass. 

BcTTERFLY  NoTEs,  1871. — As  bearing  on  the  winter  history  of 
the  species,  an  interesting  capture  of  a  much  worn  and  faded 
female  Archippus  was  made  by  me,  May  12th,Jn  this  place  —  Am- 
herst, Mass.  The  only  Niphon  taken  during  the  season  was  found 
on  May  18th.  The  23rd,  Vialis  appeared  and  soon  was  very  com- 
mon. Phaeton  was  first  seen  June  oth,  and,  contrary  to  the  usual 
reports,  was  not  confine<l  to  a  small  locality,  but  became  rather 
common  in  several  directions  from  the  village.  June  9th,  a  single 
dimorphic  female  Ilobomok  was  captured  ;  suspecting  it  to  be  such 
and  to  have  been  described  as  Pochahontas  and  Quadaquina,  1 
wrote  to  a  distinguished  lepidopterologist,  who  informed  me  that, 
on  his  pointing  out  the  fact,  Pochahontas  was  acknowledged  by  its 
author  to  be  a  dimorphic  ilobomok  ;  iny  specimen  also  agr(»es  with 
a  named  Quadaquina  received  from  a  writer  who  has  pul>licly 
stated  his  belief  that  it  is  the  8ame  as  Pochahontas.  Julv  8th, 
found  ^letacomet  and  Kgeremet,  males,  abundant  on  Indian  Hemp 
flowers  and  took  Mopsus  on  an  umbelliferous  plant.  Calanus 
(Westw.)  —  the  C.  inorata  of  (irotc  —  was  met  with  July  17th  and 
Aug.  2nd.  A  single  Delawan*  was  taken  by  a  neighbor  in  July. 
A  har>'^est  of  butterflies  was  reaped,  Aug.  2n(i.  on  flowers  of  the 
mountain  mint  (Pf/cnant/tcmum  ineaniim)^  at  the  foot  of  the  Ilol- 
yoke  range ;  among  them  were  Melinus,  Mopsus,  Smilacis  and 
Edwardsii  —  the  latter  two  verv  abundant,  and  the  Edward&ii  show- 
ing  either  a  seasonal  or  regional  variation  from  New  York  spec- 
imens, being  smaller  and  the  markings  tending  more  to  lines.  On 
the  top  of  the  Ilolyoke  range,  Lucilius  was  frequent,  and  near  the 
top  a  Portlandia  confidently  observed  and  the  beautiful  moth, 
Caliimorpha  interrupto-marginata  taken.  A  visit  in  August  to  the 
Green  Mountains  in  the  region  of  Conway,  Ashfield  and  Goshen, 
revealed  nothing  different  from  Amherst — none  of  the  species  that 
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mij^ht  l)C  sot  down  4as  belonpjing  to  a  Canadian  fauna.  The  last 
buttcrllv  of  the  season  that  is  noteworthy  was  a  single  Milberti ; 
frosts  had  come,  and  all  the  butterflies  had  disappeared  excej)t 
Philodice,  rapte  and  Anierieanus.  In  the  course  of  the  season, 
Marcia  was  frequent ;  it  is  not  in  the  New  England  catalogue,  per- 
haps because  not  regarded  as  distinct  from  Tharos.  Cybelc  and 
Aphrodite  were  alike  connuon,  the  latter  the  more  so.  A  few  un- 
questionable Cybeles  had  somewhat  the  red  flush  of  Aphrodite. 
Archippus  exceptionally  very  abundant.  Graptus  rare.  Sassacus 
and  Mystic  common.  Of  the  Nisoniades,  some  of  my  dates  are: 
Lucilius,  Ennius,  Juyenalis  and  Persius,  May  27th —  the  first  also 
August  2nd,  and  the  second  also  Juno  10th  ;  Icelus,  June  3rd  and 
Iloratius  July  21th.  The  following  New^  England  butterflies  have 
not  been  observed  :  l^rotodice,  Eury theme,  Lisa,  Delia,  Genutia, 
Epixnnthe,  l*orsenna,  Lucia,  Clothilde,  Acadica,  strigosa,  Augus- 
tus, Ilcnrici,  Atlantis,  Montinus,  Claudia,  Nycteis,  Ilarrisii,  Ca*nia, 
gracilis,  Faunus,  Semidea,  liachmnnii,  Catullus,  Lycidas,  Verna, 
Wingina,  Acanootus,  Manataaqua,  Manoco,  Ilianna,  Panoquin, 
Iklesapano,  Logan.  —  IL  W.  Paukeu. 

Io^VA  BuTTEKFLiEs.  —  To  the  lists  hitherto  published  are  to  be 
added  Phaeton,  Acadica,  Thoe,  and  the  following  Ilesperians: 
conspicua.  Otho,  Zabulou,  Massasoit,  Poweshiek,  —  all  from  Cen- 
tral Iowa,  namely  Poweshiek  and  Jasper  counties. —  II.  W.  Parker. 

Young  of  toe  Blind  Fish.  —  Dr.  Ilagen  gives  me  the  follow- 
ing information  about  the  young  specimens  I  mentioned  (page  15) 
as  belonging  to  Dr.  Steindachner,  which  I  just  missed  seeing 
before  they  were  sent  to  Vienna.  These  specimens  were  procured 
by  Dr.  Ilartung  for  Dr.  Steindachner  under  the  following  circum- 
stances. Just  as  Dr.  Ilartung  was  leaving  the  cave  hotel  on  Oct. 
21,  a  bottle  was  brought  to  him  containing  four  specimens,  one  of 
which  was  smaller  than  the  others  (probably  Typhlichthys),  all 
living.  He  immediately  transferred  them  to  ajar  containing  alco- 
hol and  took  no  notice  of  them  until  he  reached  Niishville,  when 
he  discovered  an  addition  of  eight  Uftle  ones  in  the  jar. 

The  birth  of  these  young  was  undoubtedly  due  to  placing  the 
parent  in  the  alcohol,  and  the  date  (Oct.  21)  would  correspond  to 
the  time  I  stated  in  my  paper  as  probably  that  at  which  the  young 
were  born. 

Dr.  Ilagen  states  that  he  examined  the  young  under  a  lens  with- 
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Gt«>L«>';T.  ETt".  IS  C  ALi!  <'i:viA. —  At  th('  ro^ulfir  TU'/'-tinz  "f  th'.- 

senifl  a  'x^rletv  oV  f  i-.sii>  f.»u:i  i  in  iiuh-^.tije-  -•u  ■  Luui:'*--]  miles 
<^^t  of  Eik'j.  He  then  real  i.  :i::'-:-  Mf'...-]-)!-tive  --f  hi-  l:;N"»r-  in 
the  |tr. lie 'tiviu  of  a  l:*\*  ►jr:*;. ;•:.";■•:;;  !..:;•  .-f  tjjv  Mite,  liul  i  \iiiMted 
several  j»rii  'f-*  or  s-ieciiu.-!!  e: •:•:.«.>  ;■•  iij-  iij-*:jj'?»er-.  Th^-y  were 
in«.t<t  eoi:ii»lc;v  anl  i  ii-j-uii-.iy  i-nj-r:.'.-.- 1.  Ilf  Ln.!  '.■■ -'.LTUvifiv  1  the 
puNii'.-aTi'.'ii  •►f  a  v- i-r.iji-;-  ■:•:.  th--  :z--'.':'*zy  cf  thr  ^::it^ .  .*.:il  woul-J 
pri'l»al«:}  tMUi;»j-.'  thrt't-  "li  thi  -.auit-  l-.»j'i  •.  IIv  ::!-  •  ■  \:ii*'i:t-'i  the 
fir>t  ^vtlame  c»f  the  **rt".r  U  l'1' i.  al:'" 'rijl:;/"  «-'ti.'::.';i.iiJi:  *.i\-'ii  Luu- 
(Ire-l  iiiUstraTioii-.  Tiii-^.  ihr  fir-;  v  ."^iijji-,  w;i^  .~.e\  •:'.',]  t.;  :Lie  hiii-l 
I'irl-  I'f  tbv  -::.*••.  Tjv  ••!;.::■:;  ■'"  ^  r.'ir  •:■:■. "  v:-  jj^o  in 
pr'-:':ir:ri":i.  It  i-  I'-'-T  :■•  '■••  '.  .  '■::.:■■  1.  •:*;;■.:.  "i  •:  I'I-:-!:.aiijt , 
C'»ij<uj-Lr«'U -ral  of  U- ij-!i::li.  w:i-  ::':■•  i.-.-^'.'  t-  ^L-l-  _Ar:;  -"iiiv  :^Tii 

T"»j*l  1      ■"•      !  -^    '■      '  ■•       w  ,*,■»■.._•"  1 1  ■»      ^  i«    *  ».  •'  .•        A\    ■    •*  .        T  ^    •    'i  ■  ^  ■      '  '  ;••      '  !•■  "i       11*' 

I'l fiiT y .  N e V.   '/.{•  1: : l. ! ;  1 . 

re',-'M  t\vl.»r;i:i  •!!-.  iJ*  iia  \  »♦•■:  -i :  ^;^i  •(  ."Iv.ii'  :?■.•:!  Nvv  II:.\*'i.. 
aii-l  ha  : -:]»vi::  TV.  V  Til  '1;:::- ';  •' •i.t'  :  ■:;l  ' 'T'*  •  "  r:.' v  f '--ii^.  i:t  ha-l 
•  il-C'i t're  1  ii:'.'^:.-»!v  :.'i  i;-:   1/:-   :■•  v  ^;, .-•;.•> -Jr. i;;.  :tn  Mi  •■■!;.   niid 

i'li  »v:':i'-  ie:!.*-!;-^. ''Ill' ::r:i'i:  :  .;■_:■  ':ri'*v    -i^  ::::ii  ■:*■•■;•  "i*'-.     In 

11]' thf  je-u'irJ'-:."  ;»i:;:zit  ii. '«•:::.:■  :  ^i-  Itv-:.  v  :.:.■:  iM.--- :  mj  i  ul-.:* 
a  lariTv  liiiu/K-i  •»!'  r'--i.  h  •'— -.  -'i:!'  ••::  :v.-  ie'-:  ::.  iivl^LT.  :.bd 
!-oiii-.'  of  :ii.  TV  --..»i'  *  ^y]*'  :.:•  .  '•■■.■1.  '•  ■[:"■-'.»'  \. 

l>r.  IJiai;'  !*";i  :.  :>:;:»*•:  c:.  ::i^  v:.:'"  .f'  -i,.  •'Ik.v;.*-  Ii.iv-"::,!!  1.** 
at  the  Gvv-^e:-.  v.hi-L  ii*:-  i'.»i:ii.  :  c 'I/lI.'lt,  i.  larj"*--  rji-^i.tLTv  '.f 
aiiiiii'iiiu'.-a]  -ait-.  —  li.  L.  C  .  *•. 

<'>i:i«tIN  ■.•!  Tin  Nrw  Ln-.z.am-  <r:..\  ill.  —  j*v-.»J*--'i:  Iiniuj  e:»ij- 
trihulfc*  at  inii»(jrLaiiT  ar.ide  tv  *iiit  *•  Aiueri^-ai.  Journal  of  >'-ieuee  '" 
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on  the  icy  plateau  wlii(»h  gave  rise  to  the  great  New  P^ngland  gl:i- 
cier.  lie  locate.-^  this  mjer  da  ffUtre  between  Lake  Temiscamanjr  an*l 
Lake  Mistissinny,  on  the  Canadian  watershed.  During  the  glacial 
period  the  watershed  was  probably  live  .thousand  feet  alK>ve  it» 
present  level,  while  the  White  Mountains,  the  Green  Motintnin 
peaks,  and  the  Adirondacks  stood  five  hundre<l  feet  higher  than 
they  <lo  at  present ;  so  that  there  was  a  sullicient  inclination  toward 
the  sea-coast  to  allow  of  a  movement  in  a  southeast  direction  of 
the  mass  of  ice. 

ANTHROPOLOGY. 

S<'ALrix<;. —  Tilt:  "Friend  of  India*' contains  a  letter  from  the 
Superintendent  of  Police  in  the  north-eastern  district  of  Bengal, 
giving  an  account  of  Hntlpinfj  among  the  wihl  tribes  on  the  fron- 
tier of  that  district,  lu  commenting  on  this  letter  the  journal 
above  named  says,  -"The  Xaga  tribes  use  the  scnlpiug-knife  with 
a  ferocit\'  that  is  only  equalled  by  the  American  Indians,  and  the 
scalps  are  carefully  i)reserved  as  evid(?nces  of  their  prowess  and 
vengeance  over  their  enemies.  On  the  death  of  a  chief,  all  the 
scalp*;  taken  by  him  during  his  warlike  career  arc  burned  with  his 
remains." — Jo^ir.  Anthr.  Inst.  X.  Y, 

Au<'iLi:(n.ofii(\VL  CiinoNOLOGV.  —  According  to  a  notice  of  his 
"Essai  de  Chronologic  Arclu'^ologique"  in  ""rail  Mall  Budget," 
Professor  Forel  draws  a  vivid  picture  of  the  time  which  has  elapsed 
between  the  deposition  of  the  Schussen  glacial  beds  and  the  earlier 
lake  habitations.  A  lapse  of  time  of  unknown  duration  had  passed 
away,  and  at  the  commencement  of  the  lacustrine  ei)Och  the  follow- 
ing changes  were  accomplished.  The  fauna  had  changed.  The 
rei:ideer  and  the  mannnoth  had  passed  away,  the  ^os /Jm/i/^/rwt'MS 
alone  surviving  as  a  contemporary  of  the  wild  boar,  red  deer  and 
roebuck.  The  flora  had  changed.  To  the  Alpine  flora,  with  its 
scanty  vegetation  of  mosses  and  lichens  which  were  just  able  to 
grow  on  the  ice-mud,  had  succeeded  rich  and  brilliant  forests  com- 
posed of  all  our  indigenous  specitvs  of  trees.  The  level  of  the  lake 
had  fallen  oO  nirtres,  an<l  had  assumed  its  present  aspect.  And  man 
seems  to  have  changed  from  the  i>oor  reindeer  hunter  of  the  Salovc 
to  the  intelliixent  and  active  fisher,  a2:riculturist  and  manufacturer, 
to  whom  are  due  the  relativelv  hijjjhlv  civilized  lake  habitations  of 
ancient  Switzerland.  But  the  use  of  metal  had  not  been  intro- 
duced yet,  and  pottery  alone  indicates  the  comparatively  high  grade 
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of  civilization  at  which  the  hnihlers  of  the  pfahU/fiufcn  ha<l  arrivoil. 
Long  after  came  the  ages  of  bronze  and  irrm.  and  linally  tlie 
Roman  period,  with  its  fixecl  dates  and  absohite  chninology.  A 
rapid  review  of  the  history  of  humanity  in  Europe  shows  us  an  un- 
interrupted series  of  event*^.  looking  back  fioin  the  Koman  period, 
through  the  various  hieustrine  eporhs  as  far  as  the  most  aneient 
remains  of  polished  stvuie.  But  there  ot-c-urs  a  gap.  AVe  an*  not 
in  presence  of  fixed  dates,  and  tlie  continuity  of  the  events  alone 
gives  us  a  perfei't  key  to  their  relative  antiipiity.  Trofessor  Forel 
asks  —  has  this  lacuna  lastrd  :i  hundred  vears.  a  hundred  thousand, 
or  millions  of  year^?  And,  whiU*  he  does  not  attrnipt  to  ]>n*cistdy 
estimate  its  duration,  he  i>rov(*s  eouvinciugly  that  the  gnp  is  consid- 
erable, but  that  it  is  not  enormously  largr.  The  age  of  1rei*<  which 
must  have  gi«>wn  in  the  rich  vegi'tabh*  ]»fds  ofMorges.  aft^-r  nioidd 
had  bevn  slowly  formed  froui  llie  d(''l»ri>  of  tlu*  i)eb]jlr  beds  of  the 
glacial  [)?riod.  indicates  a  va^t  lap-o  of  time.  l*roi»'-''or  Forel 
enters  at  great  length  into  certain  re^^lts  at  which  in*  has  arrived 
after  soundinij  the  lih'au'at  varin;^  K'Vfl''.  and  prcK-i-ilv  ostima- 
tinir  the  amounts  of  mud  wlii.-h  the  ri\er  annuallv  traii^poit^.  He 
considers  that  a  si»a<*e  of  :>00.(miO  vr.vrs  is  neci'><arv  in  oid-r  to  fill 
the  lake  of  (ieneva.  and  tiiat  in  tiin  •  tin'  Inkr  will  be  iMithflv  filled 
up.  His  conclusions,  in  f:K-l.  ;;i»'  t!i:il  ll;«*  --itar.-  ol'  ti::ie  which 
separate^?  the  arclue^lojicnl  :  lt  "^  '>i'  tli-*  ri'in-lcT  an)  of  xlw  red 
deer  ([»al:ev)lilhic  an-l  uc-olitlii-.-  e.i.».h--i  i- C'li-^idorab:?-.  uw  \  (^n^ht 
to  bo  counted  bv  thousMu<ls  or\rMrs;  it  is  iini  inlhiitclv  gir:it.  and 
ou;i:ht  not  to  l)e  counted  l>v  niillioii>  «.>f  vears. 

MICROSCOPY. 

'•Powek"  of  Lkn<i:s. —  For  x'nie  three  or  four  \.:ir^  some 
American  microsc«)pi-t>  have  been  calling  iittenti^-n  to  tht  **<].  cep- 
tion''  commonlv  i»ractiseil  bv  nio-.t  \\orkin*j:  oiiiicinn'^  in  cnllini:  tiie 
'•power  *»f  their  in^lnnuent  le^>  tiian  it  imlly  is — /.  * ..  <:.iliig  an 
ol»jective  a  i]uarter-inc]i  when  its  lV>cns  i-  i-eally  bnl  one-Iiith  or 
one-sixth  of  an  inch  — <.>r  -au  ei-jlMli  '^wln.'H  :ii  tnnllv  a  ••one-ninth  or 
one-tenth. —  and  M)nie  now  appvicM-h  lo  f»ne-lwtifili.*' 

In  the  ••  >I«'»ntlily  ]\Iicrosro]»i.":;i  Journal"  for  Dec*  niber.  1^71. 
Mr.  F.  H.  Wenliam  ^^rlt^  >  a  ]»aprr  in  reply  to  one  i»f  Mr.  K.  l>ick- 
nell's  ou  this  >ubi('ci  in  \'»hirh  he  tak«'S  Mr.  liickni-ll  to  t;;-k  for 
exposing    the    deception. —  an  1    admits  the  truth  of  the    charge. 
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Iloro  w(»  Ijiivn  II  gontlemnii,  well  known  Ihrouj^liont  the  microscopi- 
cal woiKl  as  t)nc  of  the  most  a<'comi)lislietl  theoretic  opticians  of 
Lontl(Mi.  *roiKMally  supposed  to  he  the  principal  advisor  of  the 
working  opticians,  not  apologizing;  for,  hut  practically  dcfcmliuf;: 
the  imposition,  one  that  has  heen  exposed  and  complained  of  by 
Dr.  Wm.  l\.  Carpenter*  and  also  by  a  writer  in  the  ''Quarterly 
Journal  of  Microscopical  Science." 

Mr.  Wenham  says  "'  a  scientific  microscopist  gives  the  diameters 
with  his  illustrations  and  the  nominal  power  of  his  object  glass ; 
this  quite  moi'ts  the  case."  In  this  Mr.  Wenham  is  entirely  wrong ; 
it  <loes  iu)i  meet  the  case.  A  power  of  one-thousand  diameters 
obtainecl  with  ji  one-inch  objective  is  a  very  ditferent  thing  from 
one-thousand  diameters  obtained  with  a  one-tenth,  uuleHs  the  one- 
inch  ifi  ten  fimt/s  as  good  (i?i  iiisfrtnnent  as  the  one-tenth.  The  sci- 
entific microscopist  should  g've  with  his  i  1  strations,  not  only  the 
ami)lirK'ation  he  employed,  but  the  real  focus  of  the  objective, 
and  the  name  of  the  maker,  as  astronomers  do  in  the  case  of  their 
telescopic  obscrvat ions. 

He  farther  says,  ''  in  such  a  dillicult  and  complex  arrangement 
as  a  high  i)Ower  object-glass,  it  is  almost  impossible  for  all  the 
makers  to  work  to  the  sanie  magnifying  standard."  That  of 
course  de[)cnds  on  the  knowledge^  of  optics  possessed  by  the  work- 
man, but  has  nothing  to  do  with  the  matter.  When  the  object-glass 
is  mado,  the  focus  can  be  measured,  and  the  glass  named  accord- 
ingly. Th'.^  nearer  the  actual  power  comes  to  that  intended,  so  . 
much  the  uiore  credit  to  the  maker  —  the  farther  it  is  from  what 
he  sells  it  for  the  more  to  his  discredit.  It  is  an  axiom  in  micros- 
copy tli::t  ihe  lower  the  j)ower  of  a  glass  that  will  give  a  certain 
result  or  oM'cct.  the  better  the  stImss. 

Mr.  Wenliam's  comparison  with  the  steam  engine  is  as  inap- 
proi>ri:ite  as  Ilartnack's  objection  to  Knglish  microscopes,  that 
with  their  wheels  and  screws  they  look  like  a  steam  engine. —  C.  S. 

rnoTo(;i:.\riiic  Micromktku  and  Ooniomktek.  —  J.  C.  South- 
worth,  of  (Ii'ovLCtttown,  D.  C.,  proposes,  in  the ''American  Journal 
of  Seir-nco  and  Arts,"  a  photographic  positive  on  glass  as  a  sub- 
stitute for  the  ruled  micrometers.  Lines  of  one-sixth  inch  interval 
are  reilin-ed  by  jjhotography  to  v,.',,,  inch,  mounted  in  balsam,  and 
usel  like  tlie  ordinarv  eve-])iece  microm(»ters.     The  lines  are  black 
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and  distinct  and  the  intervening  spaces  are  said  to  bo  suflk'iontly 
translucent,  which  would  suggest  that  the  contrivanfe  is  best 
suited  for  the  rapid  and  easy  performance  of  easy  work. 

Similarly  a  goniometer  is  raa«le  by  reducing  a  graduated  circle 
of  eighteen  inches  to  a  transparent  positive  of  suitable  size  to  be 
placed  in  the  draw-tube  below  a  positive  eye-piece.  Tlie  eye-piece 
is  furnished  with  a  eob-wxb  line,  and  its  rotation  is  easilv  read  off 
on  the  scale  in  its  focus.  This  goniometer,  which  could  be  made 
for  a  few  shillings,  would  seem  to  be  a  valuable  accessory  to  all 
microscopes,  especially  to  those  not  possessed  of  a  graduated 
concentric  stage. 

The  Diatom  Hoax.  —  !Manv  readers  have  enjoyed,  in  a  late 
meilical  journal,  tho  ingenious  essay  on  test-objects,  in  which  the 
new  immersion  one-seventieth  of  im°.  wet  with  fluoric  acid  and 
illuminated  by  a  new  (Tcentric  parallelopiped  with  fluoresc(^nt  rays 
exclusively,  is  represented  as  revealing  that  the  structure  of  Plou- 
rosigma  aurjuhitum  is  like  the  Nicholson  pavement ;  and  that  a 
new  diat<^m,  fortunately  rare,  has  beads,  more  than  one  hundred 
and  fortv-seven  millions  to  the  inch,  which  are  invisible  by  all 
other  lenses  an<l  to  all  other  observers.  They  will  l)e  further 
amused  by  learninu:  from  the  '"Boston  Journal  of  Chemistry"  that 
some  foreign  medical  journals  have  seriously  reviewed  this  bur- 
lesque anil  discovered  it  to  be  a  hoax. 

•  The  Red  BLoon-coKPrscLK.  —  ^Ir.  E.  Bay  Lankester  presents 
in  the ''(Quarterly  Journal  of  Microscopical  Science*' an  interest- 
ing contrilnition  to  our  knowledge  of  tlie  physical  structure  of  the 
red  blood-cori)uscle  and  the  action  of  gases  and  vai)ors  upon  it. 

The  red  blor>d-corpuscle  has  no  outer  coat  distinct  from  its  con- 
tents and  having  a  pronounced  inner  limitation,  none  being  visible 
under  the  highest  [)Owers  of  the  microscope  (what  might  be  mista- 
ken under  low  powers  for  such  proving  nnder  high  jjowers  to  be 
an  illusion  of  refraction),  and  the  corpuscles,  torn  or  cut  by  draw- 
ing a  needle  across  the  slide,  suH'ering  no  escape  of  viscid  material 
from  their  interior,  but  furnishing  ]»ortions  which  by  the  collapse 
of  their  edsjes  assume  a  rounded  form  ;  yet  their  suiface  must  be 
ditferentiated  into  a  lilm  or  i)cllicle  having  no  <lelinite  inner  boun- 
dary, and  similar  to  the  pellicle  which  forms  on  a  cooling  mass  of 
jelly,  since  they  become  wrinkled  when  subjected  to  oblitiue  pres- 
sure and  recover  their  form  and  outline  again  with  great  elasticity 
and  precision. 
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Tho  stroma  of  which  tho  viscid  mass  mainly  consists  appears 
homojrciKHms  in  the  mnmmMlia,  hut  contains  a  nnoloiis  in  tho  other 
vortchrata.  This  nucleus,  though  undetecteil  by  Savory,  seems  to 
exist  in  perfectly  fresh  corpuscles,  and  has  been  detected  in  blood 
while  circulatin«:j  in  the  vessels  of  the  froir.  It  is  somewhat  indi»- 
tinct,  thoujxh  a  t(»mporary  delimitation  may  be  caused  by  certain 
physiolofrioal  conditions  of  the  aninud,  and  after  removal  from  the 
circulation  it  l»ecom(»s  sharply  aud  permanently  defined. 

The  usuallv  described  forms  characteristic  of  certain  classes  of 
animals,  are  not  believed  to  be  the  onlv  normal  forms.  The  blood 
of  the  froix  seems  to  varv  at  diderent  seasons  of  the  vear,  aii<l  the 
ordinarv  biconcave  discs  of  human  blood  mav  be  more  or  less 
replaciMl,  in  fresh  and  i);M'feclly  healthy  blood,  by  the  "thorn-apple" 
and  the  ••single"  and  ''double  watch-cjlass  forms." 

Tlu;  macula  di!=covercd  bv  Dr.  Roberts  of  ^lanchester  in  the 
blood  of  all  vertebrata  are  strau'^ely  ij^uored  by  most  of  tlio  recent 
authorities,  though  published  manv  years  i\<io.  They  are  fully 
verified  by  the  author's  researches.  A  part  of  the  matter  eom- 
posini;  the  corpuscle  se<^regates  to  form  spots,  usually  one  in  man 
but  often  tlnce  or  four  in  the  frojj;.  which  are  ordinarily  impercepti- 
ble, l)ut  which  are  deeply  stained  i>y  nitrate  of  rosanilin,  an<l  form 
sharp  little  pulhdations  under  the  intluence  of  tannin.  Whether 
the  development  of  these  macula  is  p'tst-morU'iu  or  not  seems  to 
be  undetermined. 

That  the  corpuscles  are  not  in  the  condition  simi>ly  of  a  moist- 
ened membrane  is  shown  by  the  very  curious  observation  thai 
they  will  readily  tloat  out  of  the  plasma  into  a  drop  of  oil.  When 
separated  in  this  mann(?r  from  the  plasma  they  rshow  a  strong  ten- 
dency to  cohere  and  thus  assume  hexagonal  forms,  just  as  they 
sometimes  do  when  a  thin  film  of  blood  is  <lried  upon  a  slide. 

The  ap|)(\n*ance  and  disai)p'^arance  of  the  gramilation  of  the 
nucleu-;  au  I  other  elfocts  demonstrated  by  Strieker  to  take  place 
when  blood,  after  contact  with  aqueous  vapor,  is  exi)osed  alter- 
nately to  carbonic  acid  and  atmospheric  air,  is  proved  to  be  due 
to  the  alternate  jnesence  and  absence  of  the  carbonic  acid,  aud 
not  in  any  part  to  the  oxygen  of  the  atmosphere,  since  the  air  may 
be  replaced  in  the  experiment  by  hy<lrogen  or  other  gases. 

The  action  of  chloroform  and  niany  other  re-agents  upon  the 
corpuscles  is  studieil  minutely,  but  without  as  yet  throwing  the 
desired  light  upon  their  eflocts  when  introduced  into  the  living 
system. 
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The  preservation  of  blood  ahsohifroly  nnchangoil  in  apponranre 
is  essential  to  a  successful  study  of  its  structure.     Ilitlicrto  the 

• 

inadequac}'  of  most  students'  microscopes  and  the  necH'ssity  for 
immciliate  and  hasty  inspection  of  blootl  has  almost  i)re vented  its 
successful  study.  To  these  reasons  it  should  be  added  that  only 
the  few  students  who  make  somewhat  of  a  specialty  of  this  branch 
of  science  can  become  sufllciently  expert  for  its  more  dillicult  in- 
vestigations ;  and  the  author's  estimate  of  dryiiij^  as  a  means  of 
preserving  blood,  that  it  is  of  little  or  no  u^e,  meets  with  an 
important  exception  in  the  case  of  studies  as  to  the  clnss  of  ani- 
mals to  which  a  given  specimen  of  blood  belongs,  and  also  in  the 
determination  of  the  existence  of  certain  diseases.  For  all  pur- 
poses, however,  it  is  desirable  to  preserve  the  corpuscles  iu  their 
natural  state,  and  osmic  acid  has  been  sueeessfullv  introducetl  for 
this  purpose  by  Prof.  Max  Schultz.  A  (ilm  of  bloiul  on  a  glass 
cover  is  exposed  for  three  minutes  to  th(»  vapor  arising  from  a  bot- 
tle of  two  per  cent,  solution  of  osmic  acid  ;  after  which  it  may  be 
immediatelv  mounted  in  a  nearlv  saturated  solution  of  acetate  of 
potash.  '' Every  corpuscle  thus  becomes  'set/ as  it  were,  in  its 
living  form." 

A  Nkw  (Ikoic  of  Infl>ouia. —  In  studvinu:  the  l>lood  of  frogs 

ft  c^  c* 

Mr.  E.  Kay  Lankester  lias  sometimes  noticed  a  little  parasite  which 
was  at  first  mistaken  for  a  very  active  white  blood-corpuscle.  This 
new  infusorian,  which  is  tigured  in  the  *' (Quarterly  Jonrnal  of 
Microscoi»ical  Science"  for  October  last  under  the  name  of  l^ndu- 
limi  ranaruin^  is  a  miiuite  pyriform  sac,  the  narrower  end  of  which 
is  somewhat  twisted  and  spirally  bent  round  upon  itself,  giving  it 
a  strikingly  shell-like  appearance.  It  has  neither  mouth  nor  cilia, 
but  instead  of  the  latter  a  broad,  toothed,  midulatinij:  membrane 
which  makes  it  the  type  of  a  new  group  of  infusoria. 

Stiu'ctukk  of  3I1NUTK  Okga\i>ms.  —  The  ^'New  York  Evantre- 
list.'*  in  describing  with  very  natural  admiration  the  beautiful 
Moller's  Tyi)c  Plate  (the  diatoms  of  which,  by  the  way,  an*  un- 
doubtedlv  veixetable  and  not  animal  ortranisms),  raises  aj^ain  the 
question  whether  these  minute  organisms  may  not  be  possessed  of 
organs  and  tastes  corresponding  to  those  of  higher  aminals.  Per- 
sons having  an  intelligent  interest  in  the  science  of  microscopy, 
but  unfamiliar  with  its  details,  caimot  be  too  well  assured  that 
the  extreme  simplicity' of  the  lower  organisms  is  a  lact  of  positive. 
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not  of  iiopitivo,  kno\vle<lgc»,  —  a  conclusion  reiicbed  from  what  we 
sec,  ami  not  IVoni  what  we  fail  to  see. 

PruK  Watek.  —  Dr.  Burdon  Sanderson,  F.K.S.,  found  it  impos- 
sible to  obtain  optically  pure  water.  The  fusion  of  ice  furuishwl 
the  nearest  approacii  to  this  standard. 

Railway  Di:st.  —  The  "Manchester  Guardian"  pnldishes  a 
study  of  railway  dust  made  by  Mr.  J.  Sidebotham,  who  linds  it  to 
consist,  in  the  case  examincil,  about  one-half  of  particles  of  iron, 
and  tlie  other  hail*  of  cinders,  sand,  etc.  Some  of  the  particles  of 
iron  wen*  magnetic,  and  most  were  sharp,  rough  and  irritating. 

NOTES. 

Wk  mnlcQ  the  following  extracts  from  a  letter  to  one  of  the  edi- 
tors from  Mr.  Dall,  Chief  of  the  Coast  Survey  KxjK'dition  to  ex- 
plore the*  hydrograi»]iy  and  natiu'al  history  of  Alaska.  It  is  (late<l 
Harbor  of  Iliuiiuk,  rnalashka,  Alaska  Terr.,  Oct.  30,  1871  : 

''  We  arriveil  here  on  the  2*]cl  of  Sept(Mnber  after  a  disagreeabhi 
passage  of  twenty-six  ihiys  from  San  Francisco,  durinj'  which, 
howcfver.  we  obtained  some  very  interesting  observations  on  the 
currents.  W(;  have  been  very  busy  since  we  arrived,  and  have 
accumulated  abundanci?  of  material  to  keep  us  busy  all  winter, 
both  in  regard  to  Natural  History  and  Hydrography.  This  harbor 
is  a  line  one,  and  we  have  a  chart  well  untTer  way  and  hope  by 
spring  to  have  it  api^roximately  couii)lete.  Tidal  and  current 
observations  are  LCoing  on,  we  have  taken  many  humlreds  of  an- 
gles  and  shall  iro  to  sountling  bye  and  bye. 

The  isl.tiid  wIkmi  we  came  was  a  mass  of  verdure  up  to  tlie  snow 
caps  of  the  hiirhest  peaks.  There  are  no  trees,  except  half  a 
dozen  plant(Ml  by  \\'niaminolT,  the  apostle  of  the  Aleuts,  in  iHOo. 
Thi'v  are  Sitka  spruce,  very  stout  and  thick,  but  onl^'  about  fifteen 
feet  high.  The  indiirenous  shrubs  and  widows  are  seldom  more 
than  six  feet  high  an<l  an  inch  or  two  thick.  I  went  on  an  explor- 
ing trip  the  other  <lay  in  the  interior  of  the  island  and  with  the 
exception  of  souu?  wood  which  we  packed  on  our  backs  for  kindlin^^, 
we  had  to  boil  our  tea  with  green  huckleberry  bushes  I  But  the 
herbage  is  very  rich  and  rank.  Sheep  and  pigs  do  exceedingly  well 
here  with  less  care  than  tlu*y  nee<l  at  home  and  I  believe  hanly 
cattle  would  do  the  same.  The  winter  is  wet  and  windy,  but  not 
colli  ;  there  is  a  good  deal  of  snow  but  it  melts  very  quickly  after 
it  falls  and  rarel\'  lies  on  the  ground  any  length  of  time  except 
in  severe  seasons.  The  waters  abound  with  fish  but  there  are  no 
land  animals,  except  spermophiles  and  foxes.     Whales  are  very 
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oft^u  seen  inside  the  hiirbor.  Birds  are  rather  pl^^nty  at  this  sea- 
son and  probably  niueh  more  so  in  simiuier. 

This  month  and  the  next  are  the  worst  of  tlie  year.  AV(^  have 
had  more  or  less  rain  ahnost  daily,  but  also  a  good  deal  of  sun- 
sliine,  more  indeed  than  I  anticii):itecl.  The  weather  ha^  been 
comfortable,  temperature  averajying  44°  Fahr.  It  has  not  been 
lower  than  82^  yet  and  that  only  onee,  still  the  snow  has  erept 
down  the  mountain  sides  a  thousand  feet  and  we  have  had  several 
real  old  fashioned  snow  storms. 

All  hands  have  worked  to;j:ether  harmoniously  and  with  energy. 
1  think  the  prospects  for  a  good  season's  work  are  very  favorable.'* 
— Wm.  II.  Dall,  Actg,  Aast.  U.  S,  C,  ISurcoy, 

T.  Steruy  Hunt,  LL.  1).,  chemist  to  the  Canadian  Geological 
Survey,  has  been  appointed  to  the  chair  of  Geology  in  the  Massa- 
chusetts Institute  of  Technology. 

Some  one  writes  to  ''Land  and  Water"  that  though  the  menage- 
rie at  the  Jardin  des  Plantes  is  at  a  low  ebb,  still  specimens  are 
being  forwarded  by  the  various  agents  with  all  speed,  and  we  may 
hope  soon  to  see  it  with  some  of  its  former  glories. 

Prof.  C.  F.  Ilartt  has  recently  returned  from  his  explorations  in 
Brazil,  having  specially  studied  the  supposed  Amazonian  drift 
beds;  and  Prof.  Marsh  has  returned  to  New  Haven,  with  immense 
collections  of  fossil  vertebrates,  etc.,  from  the  Hockv  ^Mountains. 

Prof.  II.  James  Clark,  of  the  University  of  Kentucky,  has  been 
appointed  Prof,  of  Veterinary  Science  in  the  ^Massachusetts  Agri- 
cultural College. 

Dr.  G.  Ilartung,  the  well  known  geologist  aufl  author  of  the 
splendid  works  on  ^ladeira,  L:incerota,  Tencrilfe  and  the  Azores, 
has  recently  made  a  gv^ological  trip  through  this  country,  so  as  to 
be  able  the  better  to  study  American  works  on  ireologv.  AVe  also 
learn  from  Prof.  Ilaj^en  that  two  other  (iorman  j!:(M)loirists  of  irood 
reputation,  Drs.  Reiss  and  Stuebel,  authors  of  works  on  Tencrilfe, 
and  Santorin,  have  been  g«v>logising  for  4wo  years  past  on  the  west 
coast  of  South  and  Central  America,  and  travelling  thence  from 
New  York  to  California,  desiizu  to  go  to  tlie  Iljiwaiian  Islands  to 
investigate  their  geology  with  a  \\v\\  to  publication. 

How  interesting  a  collection  illustrating  the  products,  habits 
and  homes  of  insects,  as  well  as  the  relations  of  zooloiiy  and  bot- 
any  to  agriculture  and  the  arts  may  be,  is  to  be  seen  in  a  visit  to 
the  Museum  of  the  Agricultural  Department  at  Washington,  the 
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njsult  of  mimv  vo:irs'  work  of  Mr.  Townond  Glover,  to  whoso  un- 
rer|uit(Ml  hihors  in  pniclioal  entomology  wc  have  previousl}'  called 
atlonlion. 

lie  lias  a  beantifnlly  illustrated  manuscript  work  on  the  insects 
injurious  to  cotton  and  other  crops,  which  thus  far  Congress  has 
been  asked  in  vain  to  publifth.  To  the  great  value  of  the  mnscum 
Prof,  llagen  of  the  Museum  of  Comparative  Zoology  at  Cambridge 
bears  the  following  testimony.  '*  I  tlnd  no  notice  in  the  Natikal- 
isT  of  the  Museum  of  the  Agricultural  Department  in  Washing- 
ton, I).  C.  the  a«lmirable  work  of  Mr.  T.  Glover.  I  was  really 
astonished  at  going  through  this  valuable  collection.  The  plan 
upon  which  Mr.  ( Jlover  works  is  his  own,  and  the  arrangement  of 
his  own  devising.  When  fish,  fruits,  etc.,  cannot  be  presented, 
excellent  casts  beautifullv  colored  are  made  and  exhibited.  Plates 
illu.>tratinijr  injurious  an<l  beneficial  insects  and  their  transfornia- 
tions.  drawn,  en<irave<l  and  colored  with  his  own  hand,  are  mount- 
ed  in  the  halls, so  that  if  anv  one  wants  to  know  about  the  insects 
injuring  ('crtain  crops  t)r  i)lants,  he  can  obtain  very  complete  infor- 
mation. I  know  not  wliich  the  more  to  admire,  the  extensive, 
really  vast  plan  of  the  institution,  and  the  elegant  completion  of 
the  design,  or  the  modesty  of  the  learned  naturalist  who  has  con- 
ceived and  done  it  all  entirelv  without  aid,  in  the  agricultural  inter- 
ests  of  this  gr(»at  country  ;  meanwhile  supported  by  means  really 
ridiculously  .small,  compare<l  with  the  results.  I  confess  that  the 
Agricultural  Museum  in  Washington  has  no  superior  in  the  world, 
and  even  no  rival  either  in  Kngland,  France  or  (Germany." 

The  authorities  of  Brown  Universitv  arc  bejnnning  to  form  a 
museum  of  natural  history.  During  the  last  year  several  atlditional 
large  cases  were  place<i  in  Rhode  Island  Hall,  and  between  three 
and  four  hundred  specimens  of  birds  and  animals  were  added  to  the 
previous  collection.  A  large  collection  of  the  implements  of  Amer- 
ican Indians  was  also  added,  together  with  several  small  though 
valuable  collections  of  coins,  both  ancient  and  modem.  The  ex- 
pense inourrtMl  by  these  improvements  was  met  by  a  few  friends  of 
the  College,  interested  in  this  «lepartment.  Arrangements  have  now 
been  made  for  adding  to  the  Cabinet  an  extremely  valuable  collec- 
tion of  birds,  numbering  about  forty-five  hundred;  and  also  such 
specim(Mis  in  Mammalogy,  lIeq)etology,  Ichthjologj',  Conchology 
and  Comparative  Anatomy,  as  will  meet  the  wants  of  instruction. 
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Tlie  mounting  and  nrrangemeut  of  the  siK>oimeiis  is  eiitnisted 
to  the  care  of  Mr.  J.  W.  P.  .Tcnks.  A.M..  a  well  iiifuniu'^l  prao- 
tical  naturalist,  and  a  nio>t  skilful  taxi<lonni>t.  Mr.  Jeiiks  was 
one  of  the  party  assembled  hy  Prof.  Bnird.  U.  S.  Fish  C-<»iimiivS- 
sioner.  at  Wotrl's  Hole,  during  the  last  s»nininer.  and  siKut  six 
weeks  in  makinji  full  eolloctions  of  ihe  ninriue  auiuiaU  i)f  that 
coast,  so  that  this  department  usually  so  inei»mplele  in  our  colleges. 
will  be  well  represented  at  Brown. 

Among  the  losses  snst.nined  l»v  the  hurninir  of  the  Mu'^eum  of 
the  Chieajio  Academy  of  Science>  was  lh:it  of  "  the  State  enl lection 
of  insects.  recH»ntlv  purchasinl  hv  the  State  from  the  heirs  of  the  late 
Stato  Entomologist,  Mr.  1>.  1).  W:d>h.  for  two  th«»u<iand  dollars, 
but  of  groat  scieuti tic  value  from  the  numherof  tyiK*s  it  co:it:iine<i. 

*'  The  Smithsonian  collection  of  C'ru^truvn.  un«louhtedlv  the  larff- 
est  alcoholic  collection  in  the  world,  which  tilled  over  ten  thousand 
jars,  an<l  c(mtained  the  tyi»es  of  the  species  desi-rihe.l  l»y  Prof. 
Dana  and  other  American  authors,  hesides  hundreds  of  new  spe- 
cies, mau3'  of  which  were  dest-rihe^l  in  manurNiripts  K»>t  by  the 
same  dre. 

'^The  invertebrate^  of  the  I'nited  States  N<»rth  Pacific  Exploring 
Expedition,  collected  in  great  part  in  Japanese  seas  by  the  Si-cre- 
tarv  in  l^-Vi-.'*!*,  which,  besides  cn>tacea.  inchulevl  in  tlie  la>t  item. 

m 

embrace'!  great  numbers  of  nnnciib-s.  mollusca.  and  radial  a.  niost 
of  which  remain  r.nde>cnl»ed.  excrj't  in  niaiiu>ciiiit-  aN<>  lost. 

*'The  Collection  of  the  ]u:;rine  -ln.-ll?  of  the  rorst  I'f  tin-  I'niltd 
States,  male  l)V  the  Si*cretnrv  an  I  hi-^  cont'-itonU  u:^  <lurinii 
twenty  vear**  of  ilrrljiuiis  an  I  i^envral  rrsoarch  on  cmmv  iiart  <»f 
the  coast  from  Elaine  to  Texa^.  Niarlv  i-vitv  ^lucies  wa<  ill  us- 
trated  by  spcfimcns  frrtm  evtry  locility  in  whirh  it  (M-rurs.  not 
only  on  our  own  shoivs.  but  on  iho-^^'  of  Euro]»e  and  tiie  Arctic 
Sea,  and  in  the  Tvrtiarv  an«l  (Juutcrnarv  formations,  shov, Ilit  ih^ 
eifect  of  climatic  inll'ii'ii'-C'r.  ir^oloixiral  a:if.  I'tc.  Tliis  collection 
eml»raced  abc>ut  eight  thoii>aiid  -rjiarali"  lots  of  sj.-ivinu-r.s. 

••The  dee|>-=ra  cru^tacv-a  and  niolhi^ca  <ln'li:ed  in  the  (-iulf 
Stream  bv  M.  Pourl:ile<.  of  the  Vuitc'i  >t;'.te>  (.-..'j^t  Surv«'V.  in  the 
years  1«G7,  '()■*<  and  Ml*,  which  had  been  placed  in  the  hands  of  the 
Secretary'  for  dosrriptiou. 

'•The  manuscript  of  the  Invertebrate  /ooK»j:v  <.»f  the  North  Pa- 
cific  E\]»loring  E^j»e'liti«in  uu«l»r  the  o<»nini::n"i  c-f  Capts.  IJingiioM 
an' I  IJolger-^.  hi  !>:."».>-.')•;  ;  tli«*  •^Iu"lis  by  the  late  Dr.  A.  A.  (iould  : 
the  C'rusra«-ea.  AnnCiiila.  Nudil»r:iiichi:.tc  and  Tunicate  MoHusca. 
Ilolothurians  and  Starti<h<'>,  by  Win.  stimjtson.  'Jlif^e  manu- 
scripts were  illustrate  I  ]»y  nearh  three  thousand  rirawiug>  by  A. 
SchrenlM>rn  and  W.  Stimj'<«»n.  njauy  of  which  were  cohnvd.  Tliis. 
material  wa-^  awaiting  an  ajiprojni.ilion  from  C'«»iigress  for  jaiblica- 
tion,     A  portion  thert*of  (that  on  the  Brachyurous.  Crustacea)  wa?* 
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savo<l,  liMvinir  [ortiiiiiitc^lv  Ix'oii  in  the  Smilhsoiiinn  Institution  nt 
the  tim<»  of  tlu'  (in*. 

'•Tlio  in.miist'ript  of  the  work  on  the  sholls  of  the  East  Co:i>«t  of 
North  Aiiioricn,  jirepjuvd  for  lhi»  Smithsonian  Institution  by  W. 
Slinipson,  ilhistrattnl  by  drnwinus  not  only  of  tho  shells,  but  of 
the  soft  parts,  linixual  dentition,  ova-onpsules  juid  other  dt'tails. 
Tliis  Work  h:i(I  l)ei'n  in  course  of  prei)Mration  since  1S41),  aufl  nianv 
of  the  s[)ecies  illustrated  were  new  to  science.  About  two  Inin- 
dred  of  th(^  drnwincr?^  hnd  already  lieen  enj^rayed  on  wood,  but  the 
blocks  were  destroyed  with  the  rest  of  the*  materials.  That  por- 
tion of  the  work  containinjic  the  synonymy  of  the  species  aheady 
describetl  wtis  saved,  iiavin«(  been  in  the  house  of  the  Secretary  at 
the  time  of  the  lire. 

''The  manuscripts  an«l  drawiuiijs  of  a  work  on  the  Crustacea  of 
North  America,  in  preparation  for  the  Smithsonian  luf^titution  by 
Wm.  Slimpson.  A  series  of  ''dredjjinjx  papers,"  containinjr  an 
abstract  of  the  resnlt  of  explorations  by  the  Secretary  on  all  parts 
of  the  coast  from  Nova  Scotia  to  Florida,  and  in  the  (lulf  of  !ilex- 
ico.  chicily  valuable  for  the  study  of  <jeolo<;ical  and  balhynietiical 
distribution.  The  descriptions  (as  far  as  complete*!)  of  the  <leoi>- 
sea  crustaci?a  and  mollusca  drediT«Ml  in  the  (lulf  Stream  by  M. 
Pourtales,  i)repared  by  the  Secretary.  A  portion  of  these  descri|v 
tions.had  been  published  in  the  "Bulletin  of  the  Museum  of  Com- 
parative Zoology.' " 
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If  the  outer  layer  or  skin  be  strippotl  from  the  surface  of  the 
green  colored  parts  of  plants  and  examined  under  a  low  power  of 
the  microscope,  the  stomata,  or  breathing  pores,  will  appear  as 
green  specks  in  the  otherwise  colorless  membrane.  Their  object 
is  to  open  and  close  communication  between  the  intercellular 
space  always  existing  between  the  individual  cells,  and  the  outer 
atmosphere. 

The  sausage-shaped  colls  constituting  the  essential  part  of  the 
organ  ai-e  called  the  pore  cells.  They  have  the  power  of  separa- 
ting from  each  other  in  the  middle,  thus  opening  a  free  way  for  the 
jiir  to  the  interior  tissues ;  or  in  certain  conditions  of  light  and 
moisture  they  approach  each  other  so  as  to  narrow  or  entirely 
close  the  slit  between  them.  They  are  filled  with  protoplasm, 
chorophyl  and  starch  granules,  while  all  other  cells  of  the  outer 
surface  are  filled  only  with  air  and  water. 

Apparently  with  the  object  of  placing  these  pore  cells  as  free 
as  possible  from  all  constraint  or  i)ressure,  so  that  they  may  cor- 
resi>ond  sensitively  to  all  the  changes  in  the  atmosphere,  they  are 
at  times  situated  on  a  level  with  the  epidermis  cells,  sometimes 
raised  above,  at  others  sunk  l)eneath  this  level.  If  the  ei)idermis 
cell  walls  are  thin  and  flexible  the  stomata  will  genendly  be  Ibund 
in  the  same  surface  with  them :  but  when  the  epidermis  walls  are 
thick  and  stiff  the  stomata  will  generally  be  found  sunk  deep  un- 


♦  Abstract  of  a  paper  read  at  the  Troy  (N.  Y.)  Scientific  Association,  Dci\  1h,  1871. 

Entered  acc<jnUnjir  to  Act  of  Conorros-s  In  the  year  1K72,  by  the  Peabody  Academy  of 
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dor   the  siirfnco.  or  raised  above  it,  or  surroundo<l  by  a  rinpf  of 
smaller  cells  with  thinner  walls  than  the  reniainin<j^  epidermis  colls. 

Immediately  under  the  stomata  are  empty  si)aces,  of  irregular 
form  and  varyinjj:  size,  called  ln*eathinj^  rooms.  They  arc  in  con- 
nection with,  and  form  a  part  of  the  intercellular  space  which 
ramifies  through  the  entire  structure  of  most  tissues. 

It  is  an  interesting  (|uestion,  in  what  way  the  stomata  have 
been  formed.  Were  the  pore  cells  at  first  a  pair  of  ordinary  colls, 
which  have  jjradually  changed  their  form  and  contents  until  en- 
dowed with  all  the  peculiar  properties  of  their  natural  state?  ()r 
were  they  always  existent  in  their  peculiarities,  only  smaller  as 
the  leaf  was  younger?  Or,  have  th<'y  grown  out  of  a  single  cell 
by  the  process  of  subdivision  and  alter  growth?  Do  thej'  belong 
to  the  epidermis,  or  to  the  chlorophyl  l)earing  tissues  beneath? 
Two  examples,  studied  in  their  structure  and  history,  will  throw 
some  light  on  these  questions. 

Gustcrui  cerrm'osd^  of  the  aloe  familv  shows,  scattered  over 
the  surface,  small,  thick-walle<l  squares  with  a  deep  cavity  in  the 
centre  (Tl.  .*>,  lig.  <>).  These  squares  fall  at  the  junction  of  four 
cells  which  are  distinguished  from  the  others  b^' the  absence  of  the 
little  cone  in  the  midille.  In  the  centre  of  each  square,  at  the  bot- 
tom of  its  cavity,  can  be  seen  a  narrow  slit.  Various  sections 
will  show  more  of  the  structure.  PI.  .*5,  figs  7  and  8  represent  thin 
horizont'U  slices  seen  from  below;  /.f\  inverted  on  the  stage  of 
the  micro-icope.  The  razor  in  lig.  8  has  pa-^sed  through  the  pore 
cells,  an<l  in  fig.  7  just  beneath  them.  In  lig.  7  you  see,  shimmer- 
ing through  the  gn^en  pore  cells,  the  thick-walled  square  which 
was  so  plain  in  the  surfa(?e  view.  The  vertical  sections,  figs.  9  and 
10,  show  the  thick  outer  wall  of  the  epidermis  and  the  little  cones 
or  protuberances  seen  in  the  middle  of  the  cells  in  fijr.  C.  In  llir. 
0  it  will  be  ]»erceiveil  that  the  opening  between  the  pore  cells  is 
not  a  plain  straight-walled  cavity,  but  that  the  two  cells  project 
in  the  middle,  and  again  by  means  of  horns  or  protuberances,  come 
nearly  in  contact  above  an«i  below,  thus  making  as  it  were,  a  cou- 
ple of  little  ante-chambers  before  reaching  the  great  breathing 
room.  The  striped  i)ortion  uutler  the  pore  cell  in  fig.  10  repre- 
sents a  thickening  of  the  cork  layer  which  has  formed  tlieix; ;  it 
lies  on  a  little  lower  plane  than  the  rest  of  the  drawing.  The 
sc^uare  cavities  above  the  i>ore  cells  may  be  called  the  front  yards 
of  the  stomata.     When  you  drop  a  little  of  Schultz'  loilinc  so- 
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lution  on  a  fjeetiou  like  fig.  t)  the  thick  outer  wiiU  of  the  epider- 
mis, especinlly  in  the  outer  half,  turns  deej)  brown,  a  color  which 
follows  down  the  sides  of  the  cavity,  extends  as  a  very  thin  layer 
through  the  slit,  an<l  fades  out  on  the  walls  of  the  rectangle  below  ; 
the  sul)stance  thus  colored  is  cork,  or  of  the  nature  of  cork.  The 
main  portion  of  the  walls  of  the  pore  cells,  and  all  the  cellular 
tissue  underneath,  become  violet  or  purple ;  the  reaction  of  cel- 
lulose. The  little  grains  in  the  cavities  of  the  i)ore  cells  are  of  a 
bright  blue,  betokening  starch  ;  and  tlie  granular  mass  of  proto- 
plasm in  which  these  are  embedded  becomes  y<»llowish  brown. 

In  studying  the  development  of  this  complex  organ,  we  take  the 
youngest  leaf  of  the  plant,  and  find  on  its  base  (the  youngest 
portion)  no  trace  or  hint  of  stomata.  A  very  little  higher  up  we 
find  the  epidermis  ai)pearing  as  in  fig.  1,  mnny  of  the  cells  hav- 
ing built  a  partition  across  their  front  end  cutting  olf  about  a 
quarter  of  the  original  cells.  These  small  cells  are  distinguished 
from  the  remaining  portion  of  the  originally  single  cells,  and  from 
the  undivided  cells,  by  being  filled  full  of  granular  protoplasm 
while  the  other  cells  are  only  partially  filled  Avith  the  protoplasm 
constituting  the  nucleus.  These  little  cells,  called  mother  cells, 
soon  grow  so  as  to  become  longer  than  broad,  and  are  raised  by 
the  more  rapid  growth  of  the  surrounding  cells  so  as  to  leave  an 
air  space  below  (figs.  2  ancl  4).  An  approach  to  a  splicrical  form 
is  now  ma<le  by  the  mother  cells,  and  the  walls  of  the  neighl)oring 
cells  are  a  litth;  thickened  w^ith  tlu^  ileposition  of  cork  substance 
giving  the  first  trace  of  the  thick-walled  square*  of  the  rii)e  sto- 
mata. Next  the  mother  cell  divid.es  by  the  formation  of  a  thin 
partition  which  runs  in  the  direction  of  the  point  of  the  leaf,  and 
is  perpendicular  to  its  surface.  Soon  this  partition  thickens  in 
the  middle  (fig.  3)  and  si)lits  through  the  thickened  portions  to 
within  about  a  fiftli  of  eacli  end.  All  further  mowth  onlv  elfects 
minor  changes  in  the  form  of  the  cells,  or  an  increased  thickenino" 
of  their  wall.  Figs.  4,  r>,  and  9  show  the  various  staiifes  of  irrowth 
in  cross  si'ction,  and  fig.  10  in  longitudinal  section. 

lu  Tnt-b'si'-uitfa  (Ji^volor  the  stomata,  quite  dilferent  in  ap- 
pearance, are  more  readily  seen  from  the  surface.  (Fig.  14.) 
The  i)eculiarity  of  these  stomata  consists  mainly  in  the  structure 
and  form  of  the  epidermis  cells  immediately  around  them  and 
constituting  a  part  of  the  stomata  apparatus.  The  form  and  ar- 
rangement of  these  cells  are  shown  in  figs.  IC,  17,  and  18.     The 
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doiil)le  lines  in  fig.  14  between  the  "help  pore  cells,"  as  these  four 
surrounding  cells  are  called,  are  formed  by  projections  of  one 
cell  over  another,  as  shown  at  a  of  fig.  17,  which  when  seen 
from  above  would  show  two  contours  to  the  same  cell  nearly  in 
the  same  plan. 

The  development  of  these  stomata  is  easily  traced  in  the  fig- 
ures. The  mother  cell,  shown  in  fig.  11,  grows  less  rapidly  than 
the  surrounding  epidermis  cells,  whose  walls  therefore  stretch  out 
as  radii  from  its  four  corners.  Thin  partition  walls  are  thrown 
across  between  these  radii  cutting  ofi*  from  these  side  cells  new 
cells  as  shown  in  fig.  12;  at  a  one  of  these  side  cells  having 
been  formed,  and  two  at  6.  Almost  immediately  afterwards 
a  pair  of  end  cells  are  formed  in  a  similar  manner ;  and  after  this 
formation  of  the  four  help  pore  cells,  the  two  pore  cells  are  formed 
as  described  in  the  Gaateria  verrucosa.  Figs.  15,  16,  and  17  show 
in  cross  sections  the  development  of  these  organs,  and  fig.  18 
shows  the  mature  state  in  longitudinal  section.  The  air  spaces 
do  not  exist  at  first,  but  the  unequal  growth  of  the  surrounding 
tissues  causes  tension  which  splits  apart  the  walls  dividing  the 
cells,  and  thus  forms  and  enlarges  the  air  spaces ;  and  in  the  same 
manner  are  formed  the  openings  between  the  pore  cells  them- 
selves. 

The  two  examples  described  may  serve  as  tj-pes  of  two  classes 
of  stomata,  in  one  of  which  the  pore  cells  are  surrounded  by  or- 
dinary epidermis  cells,  and  in  the  other  by  modified  cells  or  help 
pore  cells.  Within  these  two  classes  are  to  be  found  stomata 
diflering  from  each  other  as. variously  as  the  leaves  in  the  two 
great  classes  net  veined  and  parallel  veined. 


EXri.ANAIIO.V  OF  TLATE  3. 

Fiifs.  1,2,3.  Surf  i«'«!  view-*  of  epidenuis  of  GasterUi  verrucosa,  tvoxn  flrpt  npiioarance 
of  the  III  >tlicr  cells  of  the  stomata  i)  the  prodi^t'tioii  of  dividing  wall  between 
the  two  i»ore-<;cll»». 

Fig.     4.  Crot?.r«  yertirm  of  f*anu»  htagc  us  Xo.  2. 

Fig.     !i.  Cross  set'tion,  somewhat  older. 

Fig.     0.  Surface  view  of  full-grown  leaf,  hhowing  two  8t<miata. 

Fig.  7.  Stomata  fully  grown  seen  ftom  beneath,  tlie  plane  of  the  drawing  being  com- 
pleti'ly  under  the  stomat.i. 

Fig.     8.  Horizontal  section  of  the  name. 

Fig.     9.  Crof?d  section  of  tlie  ifjanie. 

Fig.    10.  Longitudinal  ejection  of  the  same. 
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Fi^i*.  11-14.  Surface  viovrs  of  cpi'lennii*  of  Tradescantia  dUcolor,  fkx>iii  flrnt  api>caraDco 

of  fitomata  to  maturity  of  the  Hnnic. 
Fig.   W.  Oro-!?  section  of  about  the  ajro  of  No.  11,  b. 
Fig.    Vu  Crosi*  sortion  of  the  age  of  No.  i:j. 
¥\g.    17.  CiftffS  <«i'ctiou  of  ftiU-jarrown. 
Fig.    18.  Lniifntudiiial  hcctiou  of  t)ie  same. 

X  *W>-    The  an-ow-  iii<Uc!iU>  tlie  direi'tion  of  tlie  point  of  the  leaf. 


AQUEOUS  PIJEXOMEXA  OF  THE  TRxVlRIES. 


BY    niOF.    II.    W.    I'AKKER. 


The  igneous  scones  of  the  prairies  Imve  become  ven*  common 
place  in  description.     But  where  is  there  :iny  account,  eitlier  scien 
tific  or  popuhir,  of  the  interesting  a<iueous  plien<nnena,  in  winter 
and  in  summer? 

IIow  it  may  be  in  the  region  protected  on  tlie  north  by  the  Lake 
Sui>erior  liighhinds  and  affect c<l  by  the  air  of  the  hikes,  the  writer 
does  not  know,  except  that  the  temperature  is  mucli  modified. 
But  in  central  Iowa  intense  cohl  is  of  fre(iuent  occurrence,  and  there 
are  conditions  ahmg  with  it  that  often  lu'ing  out  the  sph^inlors  and 
wonders  whicii  we  associate  with  arctic  scenes.  Parhelia,  or  mock 
suns,  at  morning  or  evening,  are  connnon  ;  witliout  exaggeration  it 
may  be  said  that  they  etjual  the  real  sun  in  brilliancy,  and  are  in- 
deed blinding  to  the  siglit.  After  witut'ssiug  them,  an  ea.^tern  man 
regards  all  that  he  lias  seen  of  this  phenonirnon  at  the  east  as  in- 

• 

significant.  So  likewise,  moek  moons,  and  both  lunar  an<l  solar 
halos,  cross.es.  and  far-extfuding  complicated  circles  of  light,  with 
bright  s[>ots  at  the  intiTsections.  may  be  mentioned  as  sights  by 
no  means  unusual,  and  often  of  great  magnifiecnce  and  duration, 
continuing  a  good  part  of  the  {\:\y  or  night.  The  writer  remem- 
bers, for  example,  a  circle  passing  through  tlie  sun  and  reaching 
ht>rizontally  (piite  around  the  sky.  making  part  of  across  in.scribed 
within  another  circle  aroun<l  the  sun.  there  beiny:  also  four  tangent 
circles  at  the  ends  of  the  cross;  and  tliis  was  visible  for  several 
hours  before  and  after  mid<lav.  The  cloudless  skv  of  the  West 
conspires  withjspicules  of  frozen  vapor,  to  render  these  etfects  not 
rare ;  for  the  West,  at  least  bevond  the  vicinity  of  the  lakes,  is 
bright  and  sunny  at  all  seasons. 

Feathery  cry.stals,  frequently  of  great  size  and  beauty,  and  com- 
pletely clothing  ever}'  exposed  object,  are  sometimes  to  be  seen 
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for  a  succession  of  mornings  and  wouUl  number  many  repc.titions 
in  tiie  course  of  every  winter.  The  writer  countetl  a  dozen  line 
exhibitions  of  this  kind  before  one  winter  was  half  ^rone.  In  cohl 
weather,  a  perceptible  thin  vapor  conies  on  at  ni<2;ht,  not  iniconnnon- 
ly,  wlien  the  air  has  a  stillness  favorable  to  the  growth  of  this  icy 
leafage.  In  cortain  covered  situations,  where  moisture  risos,  cob- 
webs are  changed  to  a  lace-work  of  crystals,  the  length  and  delica- 
cy of  wliich  would  be  incredible  to  one  who  never  lived  in  such  a 
climate.  In  a  cellar  stair  way,  the  plastering  and  shelf  and  every 
article  on  it  were  soon  rof»ed  wilii  a  polar-liear  tur  of  icy  lila- 
ments,  so  long  that  the  smaller  articles  lost  tlieir  identity  of  >hape. 

It  is  well  known  that  tlu;  line  ])orous  soil  of  the  AVest  has  a  mar- 
vellous ability  to  supi)ort  vegetation,  during  the  long  droughts 
that  characterize  the  region.  The  cracking  of  the  earth  in  a  pro- 
longed drought  is  wonderful,  es[)C'cially  along  the  bealen  sm'face  of 
roads.  Fissures  over  an  inch  across  have  been  uieaNured.  How 
the  subsoil  can  retain  :iny  moisture,  with  such  openings  down  into 
its  heart,  is  a  mystery.  On  the  high  treeless  rolling  prairie,  how- 
ever, at  the  summit  level  between  river  systems,  water  is  readily  ob- 
tained  at  a  dei)lh  of  from  iilteen  to  twenty  feet,  though  not  always 
in  suflicient  quantity.  The  manner  in  which  wells  arc  made  for 
the  supply  of  mills,  in  such  a  situation,  is  worthy  of  publication. 
A  shaft  is  sunk,  sny  thirty  feet,  and  from  the  bottom  galleries  are 
drifted  in  various  directions,  in  the  style  of  a  mine,  sometimes 
to  the  length  of  a  hundred  feet.  Thus,  numerous  very  small  veins 
are  struck,  whicii.  all  together,  give  a  large  supply  of  water.  The 
workmen  report  tln»se  veins  ns  occurring  at  somev.hnt  regular  in- 
tervals, and  as  indicated  by  a  root-like  mass  of  darker  earth; 
it  is  allirmed,  too,  that  they  follow  one  general  direction, —  in 
one  instance  at  least,  said  to  be  transverse  to  the  surface  ilrainage. 

In  this  connection,  reference  mnv  be  made  to  the  subterranean 
cryptogams  that  penetiate  almost  every  inch  of  the  deep,  loamy 
gray  clay  beneath  the  top  soil  in  that  prairie  region,  and  perhaps 
in  all  similar  disiriets.  This  vegetation,  threadlike  or  coarse 
stringlike,  is  coated  wilh  dark  discolored  earth,  and  is  mostly 
dead,  the  thread  Ivinjjr  shriveilei,  blaek  :nul  loose  ui  its  cvliniiri- 
cal  cavity  ;  but  the  writer  has  fouihi  the  Illaments  apparently  fresh 
and  living  at  a  great  depth  —  even  to  the  depth  of  eight  feet,  if 
his  memorv  is  not  at  fault. 

One  very  common  peculiarity  of  the  surface  drainage  may  be 
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noticjd — the  extent  to  which  the  water  of  the  sloughs,  or  swales, 
reaches  up  the  acclivities  on  either  hand,  even  where  the  interval 
has  a  very  considerable  descent  in  the  line  of  flow  ;  there  is  thus  a 
broad  concave  bog  that  must  strike  a  stranger  with  surprise,  for  it 
is  not  due  to  springs,  but  rather  to  a  spongy  retention  of  rainfall. 

Some  peculiarities  of  prairie  storms  should  not  be  omitted  in 
this  sketch.  Nothing  at  the  West  is  done  bv  halves ;  when  it 
rains,  it  rains ;  and  the  general  surface  is  so  uniform,  the  soil 
to  a  certain  depth  so  pervious,  that  something  like  a  subterranean 
hike  is  suddenly  formed,  which  rapidly  rises,  flooding  cellars  and 
even  bursting  lip  the  cement  of  cellar  floors  b}-  hydrostatic  pres- 
sure, if  cement  has  been  resorted  to,  by  the  trustful  innnigrant. 

One  species  of  prairie  storm  should  be  elevated  to  the  rank  of  a 
genus.  It  is  mostly  nocturnal  in  its  habits  and  prowls  all  night ; 
its  distinguishing  characters  are  surges  of  rain,  rhythmic  roar  of 
wind  like  that  of  heav\'  billows  on  a  const,  incessant  quiver  of 
lightning,  and  overlapping  continuous  peals  of  thimder.  It  is  as 
if  the  spirits  of  the  old  American  Mediterranean  sea  were  claiming 
again  their  last  battle-ground  —  a  suggestion  harmonizhig  with  the 
ocean-like  level  of  the  country  and  the  looming  mirages  of  sunny 
days.  But  the  lightning  of  this  species  of  storm  seems  to  be 
among  the  clouds,  and  the  new-comer  soon  becomes  fearless ;  in- 
deeil,  it  does  not  require  a  long  residence  at  the  West  to  make 
one  familiar  with  lightning,  however  timid  he  may  have  been  at 
the  East,  although  it  remains  true  that  thunder  gusts  are  not 
pleasa'it  to  a  i^erson  who  is  out  on  the  open  prairie,  where  man  or 
horse  is  the  only  prominent  object  to  attract  the  downward  or  up- 
ward bolts  of  electricity.  Finally  there  is  something  peculiarly 
grand  in  western  thunder.  Xo  hills  break  its  smooth  roll,  and  its 
lonir  crescendos  and  diminuendos  jzive  a  breath  and  cadence  to 
the  sound,  as  if  chariots  could  be  heard  rolling  on  for  hundreds 
of  miles  over  the  level  prairii^  floors. 

The  subjects  of  this  article  have  not  been  in  the  i)ath  of  the 
writer's  special  study  ;  but  he  believes  that  the  prairie  region 
offers  a  fresh  and  interesting  field  of  observation  in  this  regard. 
The  n^ports  and  books  where  the  information  might  properly  be 
looked  for,  have  failed  to  give  him.any  information  in  respect  to  the 
relative  hiimidity  of  the  prairie  atmosphere  —  a  matter  of  prime 
importance.  On  average  winter  days,  the  writer  found  it  from 
forty  to  fifty  hundredths  of  saturation. 


remarks  on  uniformity  of  nomenclature 

in  regard  to  microscopical  objec- 

tivp:s  and  oculars. 

BY   R.  H.  WARD,  M.D.* 

The  nominal  focal  length  of  an  achromatic  objective,  as  used 
by  microscopists  generally,  represents  its  amplifying  power  as 
actually  used  in  the  compound  microscope.  Even  the  equivalency 
in  amplifying  power  with  a  single  lens  of  the  same  focus  is  no 
longer  distinctly  realized,  while  the  size  and  appearance  of  the 
combination,  its  working  focus,  angular  aperture,  and  microscop- 
ical efhciency,  arc  not  even  hinted  by  the  figures  used.  The  nom- 
inal focus  represents  the  magnifying  power  and  those  properties 
dependent  on  it.  Like  otiier  measurements,  tliese  must  be  stated 
by  comparison  with  known  standards.  To  use  diverse  and  un- 
known uuits  of  measurement  in  cases  designed  to  be  compared 
with  each  other  is  simply  self  stultification.  To  call  two  lenses, 
of  identical  magnifj-ing  power,  respectively  one- fourth  and  one- 
sixth  inch  lenses,  is  just  as  indefensible  as  to  call  two  houses  of 
equal  height,  forty  and  fifty  feet  high  respectively.  To  argue  against 
tiic  existing  looseness  of  usage  in  naming  lenses,  is  only  to  state 
what  everybody  knows  in  regard  to  the  advantages  of  uniform  stan- 
dards of  measurement  generally.  So  impressed  are  man}'  microsco- 
pists with  the  urgency  of  this  question,  and  so  determined  arc 
they  to  escape  from  some  of  tiie  present  confusion,  that  a  commit- 
tee has  been  appointed  to  report  on  the  subject.  Though  that  com-* 
mittee  is  unprepated  to  report,  it  is  believed  that  giving  publicity 
to  some  facts  and  opinions  involved  in  the  consiileration,  may  lead 
to  useful  agitation  and  to  increased  definiteness  of  ideas  and  of 
information  in  regard  to  it.  Of  course  it  would  be  premature  to 
claim  or  expect  accuracy  of  statement  or  safety  of  opinion  in 
such  a  complication  of  disputed  questions ;  and  what  is  said,  is 
designed  to  be  contributory  and  suggestive,  and  in  no  degree 
dogmatic  or  final. 

The  great  variation  in  objectives  of  identical  name  is  familiarly 


*  Being  the  BiibPtance  of  remarks  mnde  by  Uie  vniter  at  the  Indianapolis  meeting  of 
the  American  Association  for  the  Advancement  of  Science. 
(136) 
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known  and  is  undisputed.  Among  other  people  one-fourth  of  an 
inch  is  less  than  four-tenths  and  more  than  one-fifLh ;  but  among 
,  microscopists  it  may  often  be  more  than  the  first  or  less  than  th^ 
last.  An  indefinite  number  of  figures  might  be  published  to  prove 
or  illustrate  this  irregularity,  the  writer  having  been  particularly 
interested  in  making  and  recording  these  comparisons  for  more 
than  a  dozen  years,  and  Messrs.  Bicknell,  Biscoe,  Iliggins,  Cross, 
and  many  others  having  been  especially  interested  in  the  same 
stud}' ;  but  it  is  idle  to  prove  what  everybody  knows  and  admits. 
So  familiar  have  some  of  these  apparent  errors  become  by  use,  and 
good  usage  too,  that  they  have  been  often  accepted  as  estab- 
lished, even  one  of  the  latest  authorities*  stating  the  power  of 
the  one-fourth-inch  objective  five  times  as  high  as  that  of  the  one- 
inch. 

In  the  early  da\'s  of  the  compound  microscope  as  a  really  useful 
instrument,  we  find  microscopists  wishing  that  microscope  makers 
would  "grind  their  glasses  to  some  settled  standard."!  We  are 
willing  to  be  more  reasonable  now,  or  else  the  conditions  stated 
have  become  more  dilHcult.  We  do  not  desire,  nor  consider  it 
practicable  that  the  opticians  should  make  all  their  combinations 
of  certain  definite  and  conveniently  graded  powers  ;  but  we  do  pro- 
pose so  to  name  our  powers,  if  we  can,  that  each  number  shall 
group  together  all  those  powers  of  which  it  is  the  nearest  and  best 
description. 

Makers  would  doubtless  be  considered  as  doing  a  favor  to  those 
who  use  their  instrnnients  if  they  would,  after  finishing  lenses,  care- 
fulh'  estimate  their  powers  and  name  them  by  the  fractious  most 
nearly  representing  those  powers.  But  even  if  this  were  done,  and 
much  more  now  when  this  is  certainly  not  done,  or  not  done  upon 
such  a  uniform  plan  as  to  he  satisfactory^  microscopists  should 
always  reexamine  their  lenses  in  order  to  be  definitely  informed 
in  regard  to  one  of  their  most  important  properties. 

The  easiest  method  of  examining  the  marfniftp'ng  power  of  an 
objective,  b}'  measuring  the  imngo  (of  a  known  object)  which  it 
forms  at  a  standard  distance  (now  ten  inches),  was  as  well  under- 
stood a  hundred  years  ago  as  now ;  a  lattice  of  fine  silver  wire 
or  of  human  hair,  or  a  scale  rnled  on  glass,  being  used  to  measure 


♦  Sufftrlk,  MicroHcopioal  Manipulation,  London,  1870. 
t  Baker  on  Microscopes.    London.    1742. 
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the  iiu.'iixe.*  A  positive  ociihirfor  the  eye-lens  of  a  negative  one 
i.s  used  as  a  simple  niieroscope  with  which  to  read  oil' the  measure- 
ment. If  a  separate  pieee  of  api)aratus  were  to  be  made  for  the 
purpose  of  measurin<5  these  powers,  a  positive  ocular  with  microm- 
eter attached  would  doubtless  be  preferred,  it  bein«if  ])lace(l  by 
means  of  the  drawtube  or  some  other  contrivance  jit  such  a  hei<^ht 
that  its  micrometer  shouM  be  ten  inches  from  the  objective.  Its 
reading  would  then  give  the  real  size  of  the  image  forme<l  at  that 
distance  by  the  objective,  and  the  ratio  of  this  number  to  the 
known  size  of  the  object,  say  the  <listance  apart  of  two  lines  on  a 
stage  micrometer,  would  give  the  magnifying  power  of  the  objective. 
But  as  few  are  possessed  of  a  large  variety  of  apparatus,  or  cai*e 
to  buy  a  piece  fi)r  so  infrecpient  a  use  as  this,  the  measurement  is 
generally  made  with  an  arrangement  which  every  microscoi)e  ought- 
to  include,  a  nejrative  ocular  with  a  microujeter  in  the  Ax'us  of  its 
eye-lens,  whose  a«lvanta<res  for  general  micrometry  are  so  well 
understood,  trivincr  the  best  view  of  the  obji»ct  and  a  sulHcientlv 
good  view  of  the  measuring  lines,  that  it  is  usually  preferred  for 
that  purpose.  Of  course  the  field  lens  is  removed  in  measuring 
the  i)ower  of  the  objective  alone, J  but  re|)laced  for  ordinary  work. 
If  it  should  be  thoujjjht  best  to  name  lenses  by  their  magnifyins; 
power  alone,  the  power  ascertained  could  b<»  at  once  attached  to 
the  lens,  the  present  one-inch  lens  becoming  No.  10,  or  x  10  :j 
but  if  it  should  be  the  usage  to  name  it  by  its  i)ower  wIkmi  com- 
bined with  some  standard  (say  two-inch)  ocular,  it  would  be 
marked  No.  .">(),  or  x  oO,  ifv  porhni)s  x  1.')  or  x  ^)o.  Should  it  be 
preferred  to  retain  the  nomenclature  by  inches  of  focal  length,  a 
power  of  ten  diameters  might  be  called  a  one-inch  lens,  and  ])owers 
above  and  b(»low  rated  in  proi)ortion.  This  plan  is  within  reach 
of  the  opportunities  of  every  microscopist,  while  the  plan  of  actu- 
ally employing  a  single  lens  of  small  aperture  and  exactly  one-inch 
focus  as  a  stan<lard  of  comparison  is  only  adajited  to  the  use  of 


*TIh'  iiwa^unMiu'iif  of  the  im'i>r«*.  fonnetl  by  tlu'  objortivo  only,  on  a  -jtppu  :it  a  ilis*- 
tnnoe  of  *cvi'v;il  Am-i.  ;»-;  t'ini»lov»'il  bv  Dr.  J.  J.  Wooilwar*!  nt  tho  Annv  Mdliral  Mil- 
8«Miin  .'It  W  I'^hlnufoii.  i-<  uiuiu-^-tioiiably  t!u'  ino«t  r«'liMbli'  m.'thod  of  ilctcvinininj;  tho 
amplify iiiir  powi'r;  but  is  ■•»  in<-tIioil  which  iv«iiruvs  too  many  .'ippliration-^  an«l  t.m  much 
frkill  to  1h>  UMiv(*r-ally  :i|i]>lii'ablo. 

t  Tlu'  ooiivcuienc.f  au«l  ;rro\vinfr  popularity  in  tliis  I'ountrj'  of  thi-^  ronthu'nlal  term 
Mi;rircst  the  piopricty  of  its  ^cnrral  ^ub^tItuti<»n  for  tin*  awkward  nnnu»  cyr-piiMri*. 

J  Dr.  J.  J.  Ili-rifins  in  the  Amciican  Naturalixt.  !>«»<•..  IS7«).  p.  (^2^<. 

§  It  mi^ht  be  0  or  11.  and  Uju-<  Uiu  various  ilcjfreos  of  power  would  bo  conveniently 
expressed. 
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the  opticians  and  is  not  free  from  question  as  to  what  standard  is 
meant  after  all.  Tiie  lens  made  as  a  standard  is  probably  not  a 
one-inch  lens  at  all  (principal  focus),  for  the  principal  foous  is  never 
used  in  the  microscope ;  and  authorities  ditler  as  to  whether  it 
should  have  conjugate  foci  of  one-inch  and  ten  inches,  or  ten  inches 
apart  (one-inch  and  nine  inches).  Assuniin<]j  x  10  as  a  one-inch 
power,  would  be  most  easily  applicable  and  unmistakable ;  and 
this  power,  ten,  divided  by  the  ascertained  power  of  any  ocular 
or  objective  would  give  the  equivalent  focal  length  of  that  objective 
or  ocular  without  comparison  and  beyond  dispute?. 

The  chances  of  error  in  this  case  are  the  same  as  in  ordinary 
micrometiT,  with  one  or  two  additions,  and  should  in  all  cases  be 
ascertained  in  order  to  test  the  reliability  of  anv  series  of  observa- 
•tions.  They  are  due  to  the  uncertain  value  of  the  divisions  of  the 
stage  micrometer,  to  the  like  (but  less  important)  variability  of 
the  measurnig  scale,  to  the  uncertaint\'  as  to  the  exact  optical  cor- 
respondence of  the  lines  selected  for  comparison  in  the  two  scales, 
and  to  the  uncertainty  as  to  obtaining  exactly  the  assnmiMl  dis- 
tance between  the  upper  scale  and  a  given  i)oint  of  the  objective. 
The  first  of  these  errors  is  the  largest,  and  its  magnitude  would 
surprise  many  who  have  noticed  and  admired  the  remarkable 
"perfection"  of  the  common  micrometers.  A  micrometer  which 
ought  to  be  the  best  in  the  writer's  possession,  with  lines  lUO,  1000 
and  2000  to  the  inch,  has  a  CvTtain  rrror  of  .02  and  a  limit  of  error 
of  .0.*>5.  This  is  entirrlv  too  much  latitude  for  a  single  source  of 
error,  and  of  course  it  is  nearly  eliminated  by  ci)mi)aring  a  large 
numluT  of  spaces  belonging  to  at  least  several  dillerent  scales, 
rejecting  any  scales  whieh  by  diifering  widely  from  the  average 
standard  are  presumably  erroneous,  and  averaging  the  rest.  The 
remaining  sources  of  error  may  be  similarly  reduced  by  averaging, 
though  their  aggregate  limit  of  error,  ascertained  by  comparing  the 
averaiife  measurements  with  extreme  li<i:ures  bevonil  whieh  there  is 
no  possibility  of  doubt,  will  b(»  found  to  be  very  small  and  incon- 
siderable. 

The  standard  disfrnjce  of  iin^itHunnncnl  in  estimating  magnifying 
powers  may  be  stated  to  be,  at  i»resent,  ten  inehes.  The  distance 
of  five  inches  has  been  recommended,  even  somewhat  recently,* 
and  eight,t  nine,}  and  ten  §  inches  have  been  successively  used. 


*  Brocklosby,  N.  Y.,  1K)1.  f  Baker,  l.muX.,  Mil. 

X  Martin  Fukes,  E^q.,  IMl.S.,  1742.  §  Lankier,  Carpenter.  Suffolk,  etc. 
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The  smaller  numbers  were  evidentU'^  too  small,  and  the  last,  ten 
inches,  seems  to  be  permanently  accepted  as  most  correct  theoreti- 
cally and  most  convenient  in  use.  If,  however,  the  metric  system 
were  to  come  into  general  use,  this  distance  would  be  changed  to 
two  hundred  and  fifty  millimetres  with  increased  convenience  and 
with  a  scarcely  appreciable  difference  in  results.  The  sooner  such  ' 
a  change  is  made  tlie  better,  provided  it  is  certain  to  come  at  all, 
and  possibly  it  might  be  considered  only  a  fair  concession  to  the 
convenience  of  the  great  number  of  continental  microscopists,  and 
to  the  excellence  of  their  metric  system,  to  make  this  change  with- 
out further  delay. 

The  propriety  of  measuring  the  image  at  this  standard  distance, 
when  estimating  the  power  of  objectives  or  oculars  is  undisputed, 
and  it  would  seem  equally  undisputablo  that  the  whole  power  of» 
the  compound  microscope  should  be  obtained  in  the  same  manner, 
were  it  not  that  the  authorities  have  always  differed  in  regard  to  the 
subject.  When  Hooke.  Grillith,  Hogg,  and  other  eminent  author- 
ities have  directed  that  the  image  should  be  measured  at  the  dis- 
tance of  the  object  on  the  stage,  and  Lardner,  Carpenter  and  Suf- 
folk, in  common  with  most  microscopists,  measure  the  image  ten 
inches  from  the  eye  wherever  the  object  ma}'  be,  it  is  useless  to  ap- 
peal to  authorities.  It  would  seem,  however,  that  the  former  direc- 
tion, to  measure  the  image  at  the  distance  of  the  object,  must  be 
an  atlvertency  which  could  lead  onlv  to  confusion.  The  writer  has 
fully  stated  this  question  in  a  recent  review,*  and  therefore  omits 
further  discussion  of  it  here. 

A  more  difllcult  question  is  as  to  the  point  in  the  objective  from 
ivhich  the  ineasurenient  should  be  made.  If  the  objective  had  an 
optical  centre  and  we  could  find  it,  there  would  be  no  difficulty  in 
the  case.  But  the  modern  objective  has  no  permanent  optical  cen- 
tre, at  least  none  that  we  can  easily  find  and  use,  and  unless  some 
one  can  give  us  a  better  rule,  we  maj'  be  obliged  to  measure  from 
the  bottom  of  the  whole  S3'stem,  or  from  (about)  the  centre  of  the 
lowest  pair  or  set  of  lenses.  Mr.  Charles  R.  Cross  t  has  proposed 
to  evade  this  difiiculty  by  measuring  ten  inches  between  the  con- 
jugate foci  used,  without  regard  to  the  position  of  the  objective  ;  a 
plan  which  would  be  very  eligible  with  high  powers,  but  incon- 
venient if  not  inapplicable  with  low  powers,  since  few  compound 


♦The  American  Naturalist,  June.  1871,  p.  229. 
tBoHton,  1870. 
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microscopes  have  a  boily  short  enough  to  bring  the  conjugate  foci 
within  ten  inches  of  each  other  with  ver\-  low  oWeetive^.  ami.  if 
thev  ilid.  the  mairnifvinir  iNiwrr.  in>tea<l  of  l»ein<r  that  ireuerallv 
used,  would  be  greatly  reduced  or  alti»gethi.'r  r^upj»res>i-il. 

The  verv  low  power  obu*Ciives  (sav  four  and  live-inch)  are  usu- 
allv  mountevl  short  in  onier  to  leave  sulJicit-ut  r<xtni  l»etwecn  them 
and  the  stace.  and  thvir  ix)wer  as  ascertained  l»v  aii  arbilrar\'  nile. 
would  l»e  ffreater  than  that  at  which  tht-v  are  u^l;allv  wurked.  un- 
less,  in  their  ordinar\'  use.  the  draw  tul»f  w^re  habit iiallv  raided 
enough  to  compensate  for  the  shortness  of  tbfir  mounting. 

At  what  point  of  ficreK-^oIh.ir  od'/'ist'/t^ul  the  angular  af»erture 
and  the  magnifying  jxiwer  should  l»e  Ci»mj»Tited.  is  one  of  the  most 
corny ►! ex  questions  invohv.1  in  the  disi-i><i'.ai.  and  au  eLitiirrly  un- 
settled one.  Most  makers  state  tbe  &LjT.".ar  aj^crture  of  their 
lenses  at  its  hi  chest  ]N:.inT.  but  do  sucl:  -Lii'.'miitv  of  nsaje  exi*t*» 
in  regard  to  their  macinfviLf:  r»c»wer*'. 

With  thelenst-s  of  a  dozen  years  aijo  th:*  w..'ji'i  r*e  comparatively 
unim|"»ortant.  but  wiih  maiiv  '>f  the  Lljlj-T-i'wer  aL-l  IjifjL-an^le 
lenses  of  the  present  liay.  tlK-  eiTect  «:-f  :L'?  -i^-Tvw -collar  iLjovement 
is  too  great  to  ^»e  ■li^re^.^.rir.i.  It  L5iS  l»eeij  ]  rt'iK»v.-<i.  a:.-i  would 
be  most  easv.  alwavs  !<►  ra:e  o^-i eel  ires  a:  ::.eir  arr:^jr:i:rLii  f<-»r 
uncovered  obieot-S'.  :L:s  ^•eii.j  u  i.:iVjr:ir.v  ix-i  i..!l*.  l:.  "  :':.e  tMi.v 
one  at  which tb:-  m.ikvr"*  "i '. j-r.  :.:  :;:  : '■.*:.'  :  :■-  :.>  r.-.-.-ir:..  v  .:':b*- 
correction  i*  n-::.iilv  kij--^::  :  •■-:  :i.-  -^:»j'-  "■  l.  ■  _':■-:.*.•  _:.■  .-r- 
rate  manv  of  tLe  h:jb  ■■"•■■•i-: :>•:--,  '  »:.  :-.r  ■■::.•■  r  l.:r.^  '..  r:  '.'.lj  '..-  r-. 
at  their  Liji^C'^:  :*  ru-:::i-T.:.  -t  l:  :.:.  i;v  ::._:--  ■•.  ti^wi;  ::)-  *^^'. 
might  b^  viilritci  >y  i:-^  f:.::  :L:i:  :i-  ;•  ';  ■  ■'  :..^::*r<  v- >:•:■•■. :.;l 
is  not  a  nitTiri:  srj  *  fixe;  ■.■!:-.  '-.::  :•  -.-j-j-  •■  :.l:  -:'t-Ljvi.:  '.-i  \iir 
\ J  iirmerj:  or  c.hj  •f.  c-e-  ■■  -f  t  ii  ■.-  ii. :. k  ■:-  r ,  ^  ■  il  -r  .  •:  l  -.-. •*  ■  f  •-  _ " . , '.  :  i  v^  f  r 
l»eiii::  ca]ia'«'e  <:■:"  a  n:'j -r.  .:*^::  r^r.z  '  •  r:-  •:  :.-  '  .•  :•  •  :_,vr- 
are.  Xiil  Sn^'ly.  -f  ^r  ■:•  ■-  '  j".-  ;•  :.  *•  :_■•.  *::.'.■  .t  :  -  :i.  .ll--*- 
of  cli^*.  '.r.'i  tbe  z"-*^  T^-:-:  -".;:.•  ■  "  *  ;"  '...:  n-  ::.  :-.-•..•":.:._' 
p:»wcr.  IL?  s:injf    «•::.:.'.:■.  ^  .•.        -     •      ;     -  -:.:_*  :  :   .... 

P«»wer*    l'."  w  7. -."«.- r^  *'-!lj  J'L'::  ."»"  ~    .*!-*-     ' '■  *--.  .':•■:■  :_.: '  r  V" 
of  m:cr- 1^.--:-:  >:i   tu-.tj*    j.--»-  -■  v  ■  :     -     .i:  i.  :  :  -i   ■_ 

•  ■•  •  ■ 

make  ;br  ss~'r  ai -[^-rjj-::.;  f;  ■:_  "l-:  -.;.-.     .:..-—■.■-:.     A  "   : :';  j 
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importance  it  might  be  well  to  give  both  extremes,  or  else  to  ppee- 
ify  the  angle  and  power  at  which  the  combination  was  worked  to 
accomi»lish  the  resnlts  specified.  Attention  need  hardly  be  callcil 
to  the  fact  that  this  great  increase  of  power  and  angle,  amounting 
sometimes  to  more  than  one-half  of  the  minimum  amount,  is  due 
entirely,  not  to  the  interposition  of  the  cover-glass  or  other  meilium, 
but  to  the  change  in  the  relations  of  the  lenses  caused  by  the 
movement  of  the  screw-collar.  Where  an  extra  front  of  diftercnt 
properties  is  added,  we  have  essentially  another  objective  whose 
power  and  angle  should  doubtless  be  sei)arately  stated. 

The  use  of  Jinoar  measurpnient  in  recording  and  stating  powers 
has  become  so  general  that  there  may  now  be  said  to  be  no 
respectable  deviation  from  the  custom.  In  the  early  history  of 
microscopy,  powers  were  generally  state<l,  according  to  the  visible 
flatness  or  depth  of  the  object,  in  superJicial  or  cubical  measure 
and  it  was  plausi])ly  urged  that  this  represented  the  real,  visible 
enlargement  of  the  natural  object;  but,  aside  from  the  incon- 
venience of  the  large  and  often  incomprehensible  numbers  thus 
obtained,  this  method  gives  in  one  sense  the  magnifving  i)ower, 
but -in  no  sense  the  microscopical  power  employed.  The  power  to 
see  small  things  depends,  so  far  as  real  or  apparent  size  is  con- 
cerned, on  the  distance  from  each  other  of  minute  points  of 
structure,  and  this  is  in  the  exact  ratio  of  the  linear  magnifying 
power.  8(]uaring  or  cubing  this  power  has  acquired  a  suspicion 
of  sensationism,  if  not  of  charlatanism,  and  is  generally  avoided 
in  science. 

If  anvthinor  could  be  more  conf'.ised  and  confusing  than  the 
different  real  and  nominal  i)owers  of  the  objectives,  it  would  be 
the  corresponding  powcMs  oi'  th:^  pyc-i^ioces  or  oculars.  Made 
without  any  pretence  of  u:nfoniiity,  and  named  without  any  serious 
attempt  at  significance,  it  has  seemed  until  recently  that  no  escape 
from  the  confusion  was  to  be  looked  for.  Yet  it  would  seem  to  be 
convenient  and  altogetlier  unobjectionable  to  have  the  oculars  so 
named  as  to  ex|)ress  their  magnifying  power,  and  the  p.actice  of 
doing  this  has  been  already  introduced  into  this  country.  Some 
micro^copists  have  re-n:uned  their  oculars  by  their  ma<j:nifvinor 
power,  on  the  ba^is  of  on«>inch  U\  ten  diameters,  and  I  am  inforrae<l 
by  Mr.  Hicknell  that  Tolles  has  already  adopted  the  same  plan,  in 
naming  those  of  his  manufacture,  discarding  the  letter  nomencla- 
ture   (A,  1>,  C\etc.)  and   selecting   2  in.,  1  j^  in.,  1  in.,  Jin.,  ^  in., 
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,^  in.,  and  ]  in.,  giving  powers  of  5,  7J,  10,  IT),  20,  30,  and  40 
diameters.  The  writer  has  applieil  the  same  names  to  his  oculars, 
applying  the  intermediate  fractions  j^.y  in.,  Ji"-*  and  J  in.,  to  inter- 
mediate powers;  and  he  is  satisfied,  by  experience  of  its  con- 
venience, that  this  nomenclature  only  needs  a  trial,  to  secure  its 
adoption  b}'  all  who  use  the  microscope  for  other  i)urposes  than 
amusement.  Of  course  any  microscopist,  having  detornjined  the 
power  of  an  oUjectivc  and  the  powers  of  the  microscope  when  that 
objective  is  uscl  with  his  various  oculars,  can  obtain  t lie  powers 
of  his  oculars  by  dividing  the  latter  numbers  by  the  one  first  named, 
and  can  then  name  his  oculars,  like  the  objectives,  either  by  their 
magnifying  powers  or  by  their  ecpiivalent  focal  lengths.  The 
rivalry  of  m-ikers  and  the  interests  of  trad.^  are  not  involved  in 
this  case  as  in  that  of  the  objectives,  and  tliere  may  be  no  reason 
why  this  plan,  if  as  acceptable  to  microscopisls  generally,  as  it  has 
been  to  a  few,  should  not  come  into  immediate  use. 

In  order  to  work  the  objectives  and  oculars  at  their  standard 
l>owers  they  shouM  be  of  course,  about  ten  inches  apart  either  b}- 
length  of  compound  Ixxly  or  by  use  of  draw  tube  ;  and  it  is  believed 
that  most  objectives  whose  corrections  are  accurate  enough  to  show 
anv  dilfereuce  will  work  best  at  about  tiiis  distance.  Should  a 
decidetUv  dilferent  distance  be  used  in  anv  observations  of  impor- 
tance,  it  wouM  be  well  to  state  that  fact  in  recording  tiie  observa- 
tion. 

In  reviewing  this  subject,  the  following  ;yo/// As  would  seem  to  be 
reasonably  well  sftth'd.  Objectives  shouhl  be,  and  could  be  to  a 
much  greater  extent  than  they  now  are,  rated  according  to  a  uni- 
form standard.  Thev  should  be  nameil  not  arbitrarilv,  but  in  a 
manner  indicative  of  tlieir  UKignifying  power.  Ten  inches  is  the 
standard  distance  of  measurement  in  estimc'itin^^  powers.  This  dis- 
tance shouhl  be  tak(Mi  from  the  eve  to  the  rule  bv  which  the  meas- 
urements  are  made,  without  regard  to  the  diNtimce  of  the  object 
on  the  stage.  Magnifying  power  is  always  stated  in  linear  meas- 
ure. The  magnifying  power  and  angular  aperture,  as  well  as  the 
maker's  name,  shouhl  be  engraved  on  all  objectives,  and  added  to 
all  particularly  important  drawings  made  by  their  means.  Ocu- 
lars should  be  named,  like  the  objectives,  in  such  manner  as  to 
indicate  their  magnifying  powers  or  equivalent  focal  lengths. 

The  following  are  some  of  the  more  important  (/?<fnV;j  which  still 
remain  open.     Should  the  standard  one-inch  objective  be  charac- 
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terizod  by  magnifying  ton  diameters  as  used  in  the  compound 
microscope,  or  should  it  be  compared  to  a  simple  lens  of  actually 
measured  focus  or  foci?  Should  the  olyective  be  named  b}'  its 
equivalent  focal  length,  or  by  its  amplifying  power,  or  both? 
Should  our  standard  distance  of  measurement  be  changed  from 
ten  inches  (254  millimetres)  to  nine  and  live-sixths  inches  (250 
millimetres)?  From  what  point  in  the  objective  shall  the  dis- 
tance to  the  scale  be  measured?  At  what  point  of  screw-collar 
adjustment  shall  the  objective  be  placed  for  rating  its  angular  aper- 
ture and  amplifying  power?  Should  the  name  ocular  be  substi- 
tuted for  ^'ej'e-piece"  in  general  use? 
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Fig.  9. 


1-2  natural  size. 

There  are  man}'  people  still  living  who  remember  the  Indians  in 
New  Jersey,  the  last  remnant  of  the  once  mighty  tribe,  the  Lenni 
Lenape ;  and  to-day  scattered  all  over  the  state,  from  the  moun- 
tains of  Sussex  to  tlie  sea-beach  of  Cape  May,  are  to  be  found 
stone  weapons  and  implements,  popularly  considered  as  once  the 
proport}'  of  these  aborigines,  and  by  them  fashioned  in  all  the  varied 
shapes,  sizes  and  of  the  various  minerals  that  we  now  find.  Axes, 
arrow-heads,  lance-heads,  javelins,  harpoons,  spears,  knives,  scrap- 
ers, hammers,  adzes,  mortars  and  pestles,  pipes,  amulets  and  puz- 
zling shapes  of  chipped  jasper ;  all  these,  in  varying  numbers  are 
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yearly  turned  up  by  tlie  plough,  gathcrec]  aa  "curiosities,"  or 
momentarily  gazed  upon  and  thrown  aside  to  turn  up  ogjiiii,  more 
broken  than-  before,  am)  so  more  a  puzzle  to  liim  who  finds  tliem. 
Again,  at  odd  times,  a  "deposit"  is  met  with,  deep  in  the  soil 
and  a  neighborhood  may  have  tlie  even  tenor  of  its  way  disturbed 
by  the  wise  comments  of  villt^jo  sages,  who  ponder  gravely  over 
the  "injine  things"  and  never  think  to  preserve  them,  A  record 
of  a  number  of  these  "  finds,"  however,  has  put  us  in  possession 


of  this  fac't,  that  Ihc  banks  of  imr  rivers  and  larger  ci-eeks  were 
the  favorite  localities  of  these  people  of  the  slimr  age, —  these 
Indians,  if  you  ehooso  —  a  people  who  hiul  at  no  time  a  )<uowU 
edge  of  metals,  niiicss  perhaps  tliey  utiliai-d  the  many  masses 
of  native  copper,  which  even  a  eenlnry  ago  were  still  to  be  found 
in  some  localities  (neighborhood  of  New  Rrnnsniek,  Middlesitx 
and  Somerset  conntics).  There  are  yet  savages  in  their  stone 
age ;  and  it  was  not  many  centuries  ago  that  a  people  along  the 
Delaware  River  fashioned  from  its  smdstono  ami  porphjry  peb- 
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Fig.  13. 


bles  the  weapons  and  implements  their  primitive  wants  suggested. 
These  '*  relics"  are  now  (with  exceptions  to  be  mentioned  hereaf- 
ter) surface-found  specimens ;  but  when  a  hundred  or  more  are 
gatlicred  together  and  carefully  compared,  we  must  come  to  one 
of  two  conclusions ;  either  that  there  were  many  execrable  work- 
men among  their  tool  makers ;  or  that  the  age  of  the  enide  spec* 

imens  far  exceeds  that  of  the 
finely  wrouglit  relics.  Com- 
parq  the  rude  implement  (Fig. 
9)  and  the  finely  polished  axe 
(Fig.  15).  Both  of  these  were 
found  on  the  surface,  yet  we 
can  scarcely  imagine  that  a 
people  who  could  fashion  the 
latter,  would  deign  to  utilize 
the  former.  Take  a  series  of 
whatever  class  of  relics  vou 
may,  there  is  always  a  grada- 
tion from  poor  (primitive)  to 
good  (elaborate),  which  is  an 
in'dication,  wo  believe,  of  a 
lapse  of  years  from  very  an- 
cient to  more  modern  times, 
from  a  paheolithic  to  a  neo- 
lithic age  ;  and  long  after  the 
introduction  of  metals,  the 
choicer  stone  weapons  were 
probably  retained,  and  new 
ones  continually  manufac- 
tured. Arrow  heads  of  stone,  we  know,  are  still  in  use.  If  this 
surmise  be  correct,  if  a  people  as  rude  as  they  who  fashioned  the 
wrought  fiints  found  at  St.  Acheul,  near  Amiens,  France,*  once 
dwelt  on  the  shores  of  the  Delaware,  and  the  relics  are  as  rude 
as  those  mentioned  above,  were  not  such  a  people  too  primitive 
to  wander  from  another  continent?  We  believe  this  and  consider 
tlie  first  inhabitants  along  our  Atlantic  coast  and  inland  to  have 
been  autochthones, t  and  that  their  "flint  chips"  are  now  found 

*  NilsHon  on  Uie  Stone  Age.    Edited  by  Sir  J.  Lubbock.    Phrc  xix,  fig.  3.    3d  Ed.  1888. 

t  We  jiidK**  <»f  our  *•  Iiidiniis  "  by  thone  ivHoh  that  are  now  tlie  only  trare  of  their 
former  exi^tclIce.  and  flnding  Ptone  implomeutd  as  rude  ai;  those  of  AbboviUe  and 
lloxne  (see  Lubbook'8  Prehititoric  times),  we  naturally  conclude  that  the  fashioneni 
uf  such  *'  flints  "  were  no  primitive  as  to  be  incapable  of  a  migration  flrom  Asia,  and 


1-2  natural  size. 


■  stout'  iinplemcntH  nti'l  wejiji- 
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I  iningled  with  MiC  more  cluliorat^  utonewaie  of  llieir  ilescemtiintH 
I  the  ao>calle(l  iDdiuna  of  to-dny. 

ilaving  made  a  cultct^tioii  of  Uii^i 
I  ons  it  WHS  uali  ral  t    nttc   pt 
I  to  clttssifj  tl  eu    it    It 
1  when  »p  sjieik    i  tl  n^'t  bo 
I  dissimilar  as  i\  a  m  I  nr  o  v 
I  heals  It  scoms  strut  ^e  tinl 

there  ohonld  be  any  loul  t  at 
I  times     whither    an     parti 
I  iilar  speciiuin  bh  »  1 1  b  1  i  g 
I  to  one   Unas   or   tl  i    oti  er 

vet    wr   htn     met    v  tl    a     1 

specimens    nnd        r  t 

t>outaiis     n  iinl  r  kk  i  «  r 

rrom  the  1  ttor  t    tU    f  n    r 

rrotii  trSai  ^ul  ir  arr  w  h  u  U 

whose    thrti,     sis     sure 

nensare   an    n  h    ti  Jisjer 

batdiets(   )  a  foot  q  length 

and   these  hatchets   riin    as 

gradually  into  axes,  as  th«  ar- 
row piiiiits  cease  lo  be  such, 
I  and  are  javelins,  lanco  heads,  harpofnis  it  spiers.  »-  C-mu'v  ilicifttea. 

ir  nn  in<liir«iianl  to  lenye  ■  mom  can^nlai  cllmaH' 

D-rjUleil  "  [oitluw."  Wu  ouiunl  l.ul  tlilnk  thkt  Uivra  vu  nn  ail- 
l>ci.)|ilv  livr*  In  Nortli  Amerlos.  ani  If  an  AitiOli^  |Mia|ilt  mlgretal  hltllcr,  Uw;' 
i;  •■•!  i>h-curliMi  (tie  inimlllTe  race  lliol  utlllie<l  inii)!  rnili  Implnrnenli.  avanr 
,  ilirii  1TF  hiiTo  n^rvl.  Wii  ilo  n<il  Ureltule  la  tislo  inch  lo  1»  onr  ^jtWft.  not' 
fut;^  Wit  dnU  Banin  lluna<ii  sajilng,  ■■Tti(  lluril*!'''  <!*■>  iKfon  Us  lipcak' 
«iil'tritfl'<n'erkunlii<11aaa].  ertmblDedwHh  Uie  mwllti<int>  ami  rnsloioB  ami. 
I  pMWDlMly.  With  Uiff  tyitDiu  of  iiietnrial  iDiiamonIn  writing  ((Irtt  revcalwl  In  Uit* 
I  work),  aaable  mr  to  my  thai  tho  AaUllo  origin  of  all  ihei>i)  tribe*  It  a*  fully  provcil  ■» 
W  «iillr  of  Dinilly  among  IhtniiotTet."  Sir  Jc*n  Lubboi-li  «Byt  COrijiii  of  CIvlIiaH' 
'  Hob:  Amrr.  eil,.  p.SU).  "It  la  rny  belkif  that  the  gmat  cunllacnla  vera  already  oroti- 
!>)•)  by  a  wlilr  niirMil,  Uioiigh  iparK,  pojinUtton.  when  man  wii*  do  mora  nilvaDrnl 
tUan  the  I'ftTp-i  fvHgta  of  lo-rtay.  and  altlioPKh  t  am  (tir  from  1n-Uir*lnB  Uial  tlw 
fUloua  ilF^ri'ug  uf  idvlllaatlOD  which  now  cxwuroan  bn  Bltn^tHhcr  ncoountnl  for  by  ID* 
axtaniBl  rirrimii^unt^miui  IbpyatpraHnl  Pllst.  still  thiKi  rlrronii'tanrct  imb  loinnto 
tlirow  luui'h  iiglit  oD  the  rerr  illjTanrnE  amonnt  of  rrogroaa  wbloh  hai  beon  attained  l>y 
illSiTiiiil  nii-c-."  Tint  In  Ih*  miKraUnn  tram  Aflu  that  IlunaciD  claimed  haa  alwarbwl 
Ibo  iirr>i!ti-tin^  rnci-.  but  I'h'  not  obliterated  all  lr.uv<  of  tiinb  antiwIilhooiR  ixHiphr.— 
ITC  say  an  lot' hi  I  lu  III'',  bill  If  all  manklnil  apruofr  rram  (omc  lUitarrhine  ape  ur  the  Uld 
W'Tlil.aiulKralieinlo  Amwrlca  muni  bari-  o»rnrml:  but  till «  l»  suing  (o  flir  bank  Inlii 
Uie  |i*>t.  thai  the  relatlT»  poillloni  of  continent  and  ocenn  may  hnvp  ticwn  wMvly  dlf- 
tk-(«nl  irmn  wbal  now  eilnla.  orviliilifil  when  Buuscn  wunid  dflt«  the  Turanian  miKni- 
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The  lai^e  jasper  im|>!cmcnl  or  iv<rii|>oii,  fig,  32,  nmv  liave 
Iiecii  a  baUliet,  liiuoe  hoail  or  i^kiii  tlreuaer.  for  Uiat  multer,  and 
lU-  noi^a  unit  figures  of  etlinolngiets  do  iiol  tivlii  us  uiut-h  in  d<v 
Hiding,  (t  would  Ik-  a  greiit  gain  to  th«  sidijci'l,  tind  rnc-li  of  tlifsc 
various  forms  of  "  flint  implements  "  n  reprrBcutntivc  in  tlic  tools 
and  weajmiis  of 
some  savage  rnce 
now  living.  Kucb 
not  being  llic  caaie, 
however,  conjefr 
ture  must  go  n 
great  way  in  de- 
ciding apon  tlietr 
uac.  anil  HO  BUg- 
jrest  nnmea  by 
w  hi  ell  they  shiil) 
be  knuwH.  With 
[■so  prefatory  re- 
ii'k>),  we  will 
I  now  nndrtrtiike 
eias^ifientioti  of 
e  colleclion. 
upon  which  the 
remarks  in  this  ar- 
ticle ore  liasci] ; 
commencing  witli 
the  largo  grooved 
and  polished 
stones,  [lOpujBrly 
known  sis 

Axes. —  For 
eoitvcDieiiee  or 

will  separate  our  "asea"  into  two  classes,  axes  proper  and  hatek- 
pts;  tiie  former  being  a  wat^r-worn  stone  that  Is  provided  wllli 
nn  eilgo  and  liliint  back;  grooved  or  not  grooved,  for  a  liaudle; 
and  the  latter  being  ciilthig  iinplemenls  of  one  or  mom  eilgcs; 
without  any  luimmer-like  part,  having  been  always  broken  IVom  m 
inasa  of  flinty  rock  and  ehipped  into  the  ■Icslrod  shape. 

We  will  now  again  divide  lite  uses  proper  into   gro<nod    uxl 
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not  gi"Oove(l,*  and  illustrate  the  various  shapes  that  occur  in 
varying  numbers.  A  majority  of  the  axes  foimil  in  New  Jersey 
arc  water-worn  pebbles  of  sandstone,  poq)hYr}',  granite,  ser- 
pentine, etc.,  that  have  originally  borne  more  or  less  resem- 
blance to  some  one  of  the  shapes  then  in  use.  Such  cobble  stones 
are  usually  grooved,  on  each  side  and  beneath,  and  tiie  stone  worn 
smooth  upon  the  upper  edge  (Fig.  10),  which  is  a  common  shape ; 
or  the  groove  circles  the  stone  (Fig.  11).  In  a  number  of  speci- 
mens, the  original  surface  of  the  stone  has  been  ground  or  cliipped 
away  from  the  groove  making  it  a  more  marked  feature  in  the  im- 
plement (Fig.  12).  This 
specimen  has  had  con- 
siderable work  put  upon 
it,  as  is  seen  by  the  gen- 
eral elegance  of  the  out- 
line. There  is  no  indica- 
tion of  its  having  once 
been  polished ;  and  the 
edge,  which  is  now  mu- 
tilate<l,  was  probably 
never  very  sharp.  As  a 
rule,  these  cobble  stone 
axes  are  not  polished 
except  upon  the  edge ; 
the  axe  (Fig.  10)  and  the 
beautiful  specimen  (Fig. 
15)  being  exceptions.  In 
size,  axes  of  this  des- 
cription vary  very  much, 
the  little  specimen  (Fig.  l;»)  being  but  three  inches  in  length  by 
two  in  breadth,  and  is  the  s^nallc^5t  grooved  example  that  we 
have.  It  is  of  sandstone,  and  a  repetition  in  outline  of  the  more 
accurately  made  specimen  (Fig.  10).  On  tlie  other  hand,  the 
uncouth  axe  (Fig.  14)  is  an  example  of  the  maxiuuim  size  of  this 
style.  While  this  specimtMi,  uuriuestionably,  is  an  axe,  it  is  of 
such  rude  workmanship,  that  w(i  can  scarcely  imagine  any  man  so 
primitive,  as  to  be  willing  to  make  use  of  it.     Its  greatest  length 


1-2  natural  size  (bide  view). 


1-2  nntnral  size 
(end  vicw). 


•We  will  not  inclmlc  perforjjte*!  stone  axes  in  our  »losrriiitl(ni.  That  tlicy  otM'ur 
ocrnsionully  in  New  .lerKcy  i.-?  probabh;  ft-oiii  the  fact  of  otln-r  perlbrated  btoucs  occur- 
ring, bat  wc  have  never  met  with  a  specimen. 
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M  eiglit  iiiolics ;  grontcst  width  Ave  inches.  Id  tliickncss  Ibc  stone 
viirics  litlle  from  Iwo  iuchea.  The  cutting  edge  has  been  broken 
off  too  much  to  determine  if  it  was  ever  very  sliiirp  or  not.  Tlie 
groo\e(l  a\e  (tig-  li»)i  found  in  Salem  county,  >'cw  Jersey,  is  the 
Imndsoniest  specimen  we  have  ever  met  with.  An  will  be  seen  in 
the  drawing,  it  has  a  second  slight  groove  or  deiircsslon  in  front 
of  the  miin  one  intended  for  the  Imndle  fastenings.  'Hie  whole 
surface  has  been  beautifully  polished,  the  edge  is  still  ]>erfei-t, 
etiuidistaiit  from  each  side,  and  describing  a  very  nearly  nccnrate 
j^^  iij  circle.     Comparing  such  beautiful  work- 

innuship  as  this  with  the  rude  axe  (Fig. 
H)  we  can  scarcely  believe  men  of  the 
same  day  and  gencrnliou  use<I  them 
both. 

We  will  now  take  up   axes   without 
grooves,  and  find  at  the  outset  that  they 
ore  neither  as  numerous  nor  as  varied 
in  outline  as  the  grooved,  cobble  stone 
specimens.     Ungrooved  axes,  bowcrer, 
I  are  more  generally  polished,  have  better 
I  delino<l  edges,  and  usually  the  end  op- 
I  posite  the  cutting  edge  is  more  or  less 
I  pointtii.     The    specimen   (Fig.   16)   is 
I  typical  of  the  great  majority  of  smooth, 
ungrooved    axes  as  found  in  New  Jer- 
Tliey  vary  but  little  from  tbia  In 
sbape  or  size,  some  few  being  but  one 
half  its  length  and  the  back  tapered  to 
a  rather  shai-p  point.     The  dimensions 
i-j  uaKirai  *i«.  ^j  jjjjg  gpe^jmen  dfc  .   greatest  length, 

six  inches ;  greatest  width,  scant  tliree  indies  ;  thickness  in  cen- 
tre, one  inch  and  a  half.  Occasionally,  an  axe  of  this  shape 
was  chipped  out,  and  the  beautiful  mass  of  many  colore*!  jasper 
(Fig,  17)  is  an  illustration  of  this  fact.  Rough  in  outline  as  it 
unquestionably  is,  its  intended  use  is  numistakable.  As  the 
chipped  edge  extends  Iwyond  the  end,  both  above  and  below, 
it  may  be  that  it  should  have  been  classed  as  a  hatchet.  It  forms 
a  gooi)  connecting  link  between  these  two  forms.  Of  small  axes 
we  have  three  lino  specimens  that  present  a  good  idea  of  the  pre- 
vailing styles  of  small  weapons.     The  axe  (Fig,  18)  is  of  per- 
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phyry,  t 


111  liiis  bot'ii  very  carefully  cliipiiod  nml  ground  froin  n 


pcliblc  yiicli  as  arc 
nn<]  n1un<r  llie  sliores  of  tli 


80  very  ubiiiidftnt  in  tlio  bod 
lire  Kivfr,  at  niid  below  Tr«n- 
ton,  N,  J.  Prof.  NiUson 
(vide  "Stone  A{;c  in 
Scandinavia")  woiddcoll 
tliifi  Bpocinien  a  we<)ge, 
nn<loiibtedIy,  an<l  snc-li 
may  have  ))Ccn  it«  use. 
It  eertaiiily  does  not  a\>- 
pear  to  ii»  liow  a  handle 
could  liave  licen  attached 
to  it  but  its  cutting 
elge,  which  his  been 
■Hhiij)  his  iiiiliiLLd  our 
(  diin^  It  an  a\c  Its 
length  !■>  aliont  tno  inch 
Ls    and    \\.n  bicadth  t«o 

and    onc-iiiiMrter   iiiclits      its  tliickiu-.-i  at  the  comnienceinent  of 

the   polished    surfaces    one    and    thr(  l  (.i^liths    inches      Another 

Buiall    asp,   of   i-are    6,h  ipi ,  is  i  g  11 

that  figured  next  (Fig    ID)      It 

is  of  a  fine  f;raiiied  porphMilic 

stone  and    has    been    poh-licd 

over  its  wliolo  surfact       Il-t  di 

mcnsions  arc   nearly  the  -iint 

as   the  preceding,  tlion^li  it  is 

not  qnite    as  wide    as    thi   foi 

mer.    The  cutting  ed^e  n  \-,  o- 

riginally  good.     The  buk  hni 

a  riilge  running  obliquclj   ur  i-js 

it,    iVom    wliich     tlie    unifui-. 

slope    at    angles    of    fortv  h\  e 

degrees.     Hail  this   been  used 

as  a  wedge  for  splitting  wood 

certainly  the  back  is  not  favor-  s«iir»i  iiu. 

ably  fashioneil  for  receiving  a  hard  1)1  o w ;    and  the  ridge,  which 

in  that  case  would  have  been  much  battered,  in  this  s:peciinen  is 

still  in  moderately  good  state  of  prcservalion.     This  double  faced 

condition  of  the   backs  of  axes   is   not  iinl\'equcnt  among  the 
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grooTod  cobble  stone  speclinfus.  A  lliinl  Hpeciineu  of  dimiiiutivc 
axe  is  that  given  in  Fig.  20.  It  is  of  a  chocolate  colored  slate 
not  commnnly  found  iu  use  among  our  nnti  qui  tics,  ll  lins  been 
rery  carefiilly  iiolislicd  and  probably  had  a  fine  edge,  lis  size 
Tsries  little  from  tho  prece<ling,  and  its  genenil  ap|>c:iraiice  rather 
indicates  it  as  an  ornament,  "a  victorj'  stone  or  chunn,"  rather 
than  a  weaixin.  They  are  not  uncommon,  ami  sometimes  occur  of 
a  somewhat  smaller  size.  Lastly,  we  figure  (Fig.  21)  n  very  rude 
axe  or  that  and  hatchet  combined.  As  will  be  -seen  by  the  illus- 
tration, it  presents  many  points  of  ^.  .,„ 
resemblance  to  both  a  hatchet 
proper  and  a  speur  head.  Tliat  it 
is  not  the  latter,  however,  is  evi- 
dent IVom  the  fact  thai  the  base, 
being  the  natural  surface  of  the 
stone,  is  uncut,  and  snUlcicutly 
broad  to  enable  the  specimen  to 
stand  upon  it  on  a  level  surface. 
The  cutting  edge  being  on  both 
sides  and  running  into  an  obtiiso 
point,  gives  some  points  in  com-  < 
mon  with  a  liatchet.  It  is,  per- 
hapH,  even  more  than  the  jasper 
specimen  (Fig.  17),  a  conneelii] 
link  between  axes  and  hulclict 
and  to  these  we  will  now  direct 
our  attention. 

Hatchets. —  Wliat  we  here  designate  as  hatchets,  as  distin- 
guished from  axes,  arc  carcfnlly  cut  jasper  s|>ei'iniens.  baling  no 
blunt  edge  with  whieh  U>  give  or  receive  a  hammi'r-like  blow. 
They  .ire  nsnally  sm:dlcr  tluin  axes  and  viiry  li'ss  in  siinpo.  Before 
going  into  details  with  rcfercnci.'  to  (lie  jasper  specimens,  we  will 
mention  the  enide  hatdiet  (Fig.  U)  and  ask  a  comparison  of  it 
witli  the  plate  of  a  Hint  instrument  given  l)y  Lubbock  in  Nilsson's 
"  Stone  Age."  (See  foi-e^oing  foot-note.)  We  consider  lliis  a  very 
ancient  '■implement,"  and  it  is  one  of  sevvrnl  that  rolled  out  of  the 
gravelly  bliilT  that  skirts  tlie  Delaware  River  near  Trenton.  N.  J. 
Having  no  blnnt  edge,  we  call  it  a  hateliet,  and  from  it  have  in 
succeeding  years  been  evolved,  tbi-oiigb  aecumulated  skill,  the  more 
elaborate  specimens,     I'romincnlly  in  this  list  stands  the  magnifi- 
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cent  brown  jasper  specimen  (Fig.  22).  There  we  have  a  careful!}* 
chipped  hatchet,  well  edged  on  all  sides,  of  a  nearly  perfect  oval 
outline.  Its  greatest  width  three  and  three-quarters  inches  ;  great- 
est length,  six  inches ;  and  scant  three-quart<?r8  of  an  inch  in 
greatest  thickness.  This  specimen  is  one  of  one  hundred  and  fifty 
that  were  discovered  in  ploughing  a  piece  of  newly  <lraincd  mea- 
dow near  Trenton,  N.  J.  The  one  figured  is  somewhat  shorter 
and  broader  than  the  others,  which  might  have  been  hatchets  or 
lance  heads.*  They  were  buried  points  up,  and  were  surrounded 
by  a  sufficient  number  of  them  to  wall  in  and  hold  the  erect  ones 

Fig.  21. 


Natural  size. 

in  position,  had  they  been  placed  at  the  time  on  the  surface.  It 
is  a  little  curious  that  we  have  as  yet  met  with  no  isolated  speci- 
men similar  to  those  in  this  "deposit."  The  bulk  of  the  collec- 
tion was  presented  to  the  Philadelphia  Academy ;  and  after  many 
were  stolen  from  that  institution,  the  remainder  were  deposited  for 
safe  keeping  with  the  American  Philosophical  Society,  where  they 
now  are.  Figures  23  and  24  we  have  also  designated  as  hatchets, 
although  the  specimen  (Fig.  24)  is  marvellously  like  the  Esquimaux 
scraper,  as  figured  in  Sir  John  Lubbock's  "Prehistoric  Times" 
(3d  ed.,  page  93,  figs.  lOo-t),  though  just  double  the  size;  but 

*  Abbott  ou  <*  Lance  heads,"  iu  Proc.  Acad.  Nat.  Sci.  of  Philadelphia,  1883,  p.  278. 
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Uiore  IS  just  tilis  diiroi-enco  ln'twccii  moilcrn  or  prehistoric  eerap- 
»rs  mill  tlio  iinplciiK'tits  we  liure  (k'sigiinti>  as  hatc^licts,  i.e.,  that  the 
former  hnve  one  tl:it.  Rm:ioth  Rurfuce,  tlic  [il.ino  of  n  tiiii<rl(>  i-lcav- 
i^e,  the  split  of  !i  single  blow ;  while  tiie  li:it<-het3  have  nii  eclge. 
iHjvclleil  from  each  side,  wliioh  are  both  ei)iin1ly  well  anti  uiiiforiiily 
ehippotl.  These  more  ehilturate  "Uatehets,"  however,  may  have 
beeu  used  as  serapeis.  Thi^  inoro  u.iiial  sizes  of  hatehets  are  those 
illiistratcHl  by  flgurcs  i'l  and  -*(>.  These  give  the  average  outlines 
also  of  a  series  of  nearly  thirty  gathered  from  one  field.  Their  size 
Hhoiild  be  no  objection  to  tin-  proposition  that  they  were  used  as 
cutting  tiwls.  We  have  already  seen 
that  axes  are  equally  small.  Lubboc^k 
li^ires  one  from  Ireland,  in  "Pre- 
histiiric  Times,"  fig.  HX,  which  is  an 
umall ;  and  on  p.igo  lH-2,  speakin*;  of 
Swiss  iiseK,  says,  "with  few  excej)- 
,  tioiis  they  were  small,  especially 
['U  compared  with  the  maguilicent 
F  specimens  from  Denmark  ;  in  Icngtb 
'  they  laried  fmm  six  inches  to  one, 
while  the  cutting  edge  had  generally 
a  width  of  from  fifteen  to  twenty 
lines ;"  and  again  on  ]>age  93,  n|>cak- 
ing  of  so-called  "axes"  or  liatchets 
of  the  Kjokkenmiiddiiigs, says  "they 
arc  ....  nidely  triangular  or  quad- 
rangular in  shape,  with  a  cutting  edge 
at  the  broiidor  end,  and  two  and  a 
half  to  five  and  a  half  inches  in 
length,  with  a  brcndtli  of  one  aod  u 
liulf  to  two  ami  a  half  inches."  Now  tlie  New  Jersey  specimens 
differ  only  in  this,  that  both  sides  are  chipped,  but  otherwise  tliey 
arc  identical.  As  we- have  abundant  reasons  for  knowing  tUut 
nnissi'ls  were  a  favorite  food,  they  may  have  been  used  to  criish 
their  sliells,  having  been  found  with  heaps  of  lialf  burned  mussel- 
sliells;  and  certainly,  iuserted  in  a  handle  by  securely  fastcniiig 
the  smaller  or  tapering  end  therein,  Ihey  would  make  a  formidable 
weapon,  A  tomahawk,  for  instance,  to  be  worn  in  a  belt  and  used 
in  close  combat,  when  the  bow  failed  or  the  (juiver  of  arrows  wait 
cxhansted. 
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III  conclusion  wo  would  call  attention  to  the  rude  jj^reen  jasper 
hatchet  (Fig.  27),  that   has   an  edge  derived    from  a  large  chip 

Fiff.  21. 


FiK-  25. 


having  been  struck  ofl*.  giving  on  one  si<lc  a  smooth  surfiiee,  which 

edge   meets    with   the  oppo>»ile 

more  gradually  wrought  surface. 

This  specimen  agrees  more  than 

anv    we    have    .seen    wilh    the 

Kjukkenmodding  axes  ;  and  we 

call  attention  to  the  similaritv 

of    our    s[»ecimen     with     that 

figurerl  in  ••  Prehistoric  Tinies,*' 

plate  1,  tig.  8. 

Hammers.  —  There  are  occa- 
sionally met  with,  lying  uj)on  (  ^ 
the  surface  of  our  fields,  slan- 
der oval  stone-,  with  a  groove 
entirelv  around  them,  which 
would  he  good  axes  had  they 
any  cutting  surface.  Such  is 
not  the  case,  however,  and  their 


w     ■  ■ 

■f. 

"r  ■        I 
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Natural  size. 


u.^e  as  hammers  is  un(iuestionable.     Such  specimens  are  well  rep- 
resented   by   the  one  given  in  Fig.  'JS.      This  hammer  is  seven 
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incites  long  niul  aliotit  three  wide.  Otiiprs  occur  Homewhat  Inrger, 
but  there  is  no  oilier  important  variation.  Occasionally,  on  nn- 
iisnaliy  slinpod  stouc  will  be  found  to  hnvc  liccn  utilized  aa  a  ham- 
j,._^  ^  mcr,  having  required  Imt  little 

alteration  to  convert  it  into  the 
required  shnpe.  Such  an  one 
is  that  given  in  (Fig.  30),  ten 
and  one-hnlf  inches  in  length, 
with  a  handle  nlxint  onc-thini 
or  its  totul  length ;  it  has  had 
a.  sort  of  edge,  never  lens 
tlinn  one-qiini'tor  of  an  inch  in 
width,  oiiipiicd  npon  it.  The 
handle  has  heen  somewhat 
gronnd  down  hut  not  polished 
in  ttn\  degree  Securely  fast- 
"■  ened  to  a  handle  tliis  hammer, 

well  directed,  wonid  give  an  opponent  a  Itarful  blow,  bnt  we 
imagine    they   were    not  ms" 

used  as  weapons,  bnt 
as  hammers  only ;  and 
this  belief  is  the  more 
strengthened  by  the 
equally  abundant  pres- 
ence of  partially  pol- 
ished, oval  cobble  intones, 
which  we  believe  can  be 
best  designated,  consid- 
ering all  things,  as 

Chisels.  —  .Snch  a 
chisel  is  that  illustrated 
here  (Fig.  29).  This  ' 
specimen  consists  of  a  i 
stone  that  has  had  a  beau- 
tiful cutting  edge  ground 
at  one  end,  and  tuv-tli<rd& 
of  one  surface  has   been  N«i"r»i  siip. 

Kjilil  smool/ily  off,  malting  it,  not  a  hollow  gouge,  but  a  smooth 
chisel.  The  under  surface  is  oval,  rocking  to  and  fro  if  agitated 
while  lying  on  that  side.     A  sufUcient  number  of  snch  specimens 
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have  been  found  to  consider  them  as  we  have  done  above,  rather 
than  as  adzes,  hatchets  or  ungroorcd  axes. 

The  Epecimcus  that  we  have  described  so  far  have  been  all  orili- 
naiy  surface-found  specimens — with  one  exception — nml  we  eaii- 
uot  see  that  their  use  was  loss  apparent  for  that  fact,  although  a 
damper  is  thrown  on  oiie's  ardor  iu  collei'tiug  tliein,  when  >Sir  John 
Lubbock  assures  us  that  '^tbose  found  singly  in  this  innnner  have 


comparatively  little  scientific  vahie;"  imt  wc  have  not  alone  met 
with  specimens  thus  singly  found,  but  have  met  with  several  in- 
stances where  quite  large  deposits  of  "axes"  have  l)cen  encoun- 
tered in  digging  cellars  and  similar  excavations.  For  what  purpose 
this  was  done,  nothing  about  "the  find"  gave  any  clue.  It  was  only 
probable  that  for  the  sake  of  concealment  from  eiiemics  or  other 
purpose,  a  considerable  excavation  had  been  made  and  these  axes 
therein  deposited.  In  one  case,  in  dij^ing  a  cellar  in  Trenton,  N. 
J.,  one-hundred  and  twenty  were  found.     Again,  iu  excavating  the 


IGO 
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*'rcocivin«j:  vault  "of  the  Riverviow  Cemetery,  near  Trenton,  "a 
bushel  basket  full  of  axes  were  found,  packed  close  together  and  six 
feet  under  ground."  On  the  face  of  the  bluff  fronting  the  Delaware 
River  below  Trenton,  several  instances  have  come  under  the  notice 
of  the  author.  In  the  first  two  instances,  the  specimens  were  all 
grooved  ct^bblestone  axes.  In  one  instance,  below  Trenton,  the 
axes,  over  fifty,  were  all  of  porphyry,  and  were  such  as  that  ligureil 
above  (Fig.  Id).  It  is  not  a  little  strange  that  in  these  ''finds" 
of  axes,  we  have  as  vet  invariablv  failed  to  meet  with  anv  other 

Fig.  M). 


1-)  natural  size. 

class  of  tools  or  weapons.  One  word  as  to  "inscribed  axes,"  such 
as  that  figured  in  "Dr.  Wilson's  Prehistoric  Man"  (2d  ed.  I)age 
412,  Fig.  4*J).  When  we  remember  that  axes  such  as  these  have 
been  for  nearly  two  centuries  (150  years  at  least)  exposed  twice 
yearly  to  the  scratching  of  a  plow,  it  is  not  strange  that  they  should 
ultimately  become  considerably  'inscribed;"  and  we  can  find  a 
happy  combination  of  Pha'iiician,  Arabic,  Hebraic  and  other 
letters  scratched  here  and  there  over  the  surface  of  many  speci- 
mens, although  not  with  the  astonishing  regularity  of  that  given 
in  the  figure  above  quoted  of  the  axes  from  Pembei'ton,  Burlington 
Co.,  New  Jersev. —  To  be  rouHnned  hi  ucji  n umber. 
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A  Nkw  CATALur.rK  of  Bittkufliks.* — More  than  twenty  years 
ago  Messrs  l)(nibleday  and  llewitson,  in  their  classic  work  ''The 
genera  of  diurnal  Lepidoptera,"  commenced  a  sjiionymic  list  of 


•A  Synojjniic  (  ataloguo  of  Diunm)   L<>i)i(loiiU>rn,  by  W.  F.  Kirby,  870,  ]A>iifloii> 
1871,  pp.  viJi,  «:i»u. 
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the  species  of  biittevllics,  thou  known  attomptinj^  to  rofor  them  to 
the  g.*aora  usiiiilh'  recogniz:i;l,  or  to  tho.^o  establishoil  by  them- 
selves. Since  that  time,  the  number  of  descriljeil  forms  has  enor-. 
mously  increased,  wliilc  the  hibor  of  speoialisls  lias  multiplieil  the 
recognized  genera  at  a  uearly  corresponding  rate.  Such  being  the 
state  of  the  case,  a  faithful  attempt  to  reduce  the  chaos  to  more 
or  less  complete  order  nuist  be  welcomed  l)y  every  working  lepi- 
dopt4?rist ;  the  task  is  in  many  respects  a  thankless  one,  inasmuch 
as  by  its  very  nature  it  nmst  soon  become  anti(|uated  and  no 
amount  of  supplements  can  prevent  the  absolute  necessity  of  an 
entirely  new  catalogue  in  the  course  of  one  or  two  decades.  Let 
us  then  present  to  Mr.  Kirby  the  thanks  of  the  present  generation 
of  American  entomologists  on  the  accomplishment  of  his  under- 
taking. 

The  classification  of  the  larger  groups  in  the  work  under  review 
is  mainly  that  proposed  not  long  since  by  Mr.  Bates  —  one  which 
is  undoubtedly  an  advance  upon  its  predecessors,  but  which  still 
seems  open  to  criticism — Mr.  Kirby,  however,  has  altered  some  of 
the  names  accepted  by  Mr.  Bates,  sui)planting,  for  instance,  Ery- 
cinidiE  b}'  Lenionudiv  because  the  (jcnprir  name  Enjciiui  proves  to 
be  preoccupied.  The  justice  of  this  does  not  seem  to  us  manifest ; 
and  in  any  case  they  are  both  autedate<l  by  the  nanu*  IV.v/(/Zes 
given  to  this  group  by  Ilerbst  as  cnly  as  17i>i>,  but  which  has 
never  since  been  recognized. 

The  treatment  of  the  genera  is  independent,  but  rather  unecjual, 
depending  apparently  either  on  the  compiler's  autoptical  familiar- 
ity with  the  inchuled  species,  or  upon  the  amount  of  study  given 
by  naturalists  generally  to  c/rlaiu  groups,  lie  has  not  hesitated 
to  make  some  very  radical  chnn^es  in  nomenclature,  and  these  ap- 
pear to  us  almost  invariably  just  and  in  strict  o])edience  to  the 
principles  exposed  in  the  preface  :  indeed  it  se(»ins  (juesliouable 
whether  he  has  always  been  sullicieutly  sweeping  in  this  res[>ect; 
for  example  :  the  gemis  Papilio  founded  by  hinno  for  jdl  butter- 
Qies  was  restricted  first  by  Fabricius  to  the  families  XfpnplndiiUc 
and  PapiUonidfe  of  the  present  catalogue,  an<l  next  by  Sehrank 
to  the  Xt/rn]ih((Iid(i'  alone  ;  and  yet  Mr.  Kirby  retains  it  in  the 
modern  sense,  which  has  indeed  the  unanimous  consent  of  ento- 
mologists, but  which  cannot  be  defended  by  just  rides  of  nomen- 
clature. Tiiis  seems  the  more  in<lefensible  in  Mr.  Kirbv  in  that  he 
has  himself  pointed  out  this  error  in  previous  writings.     No  doubt 

A3IRR.    NATCH ALIST,    VOL.  VI.  11 
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such  a  step  would  have  subjected  him  to  harsh  criticism,  but  no 
doubt  too  it  wouUl  eventually  have  gained  acceptance  and  saved 
the  gonoratiou  to  come  from  a  confusion  and  war  of  words  from 
which  we  still  trust  they  may  bQ  exempt. 

As  the  author  states  in  his  preface,  there  are  not  wanting  the 
usual  accompaniments  of  such  a  catalogue — "magazine"  genera; 
but  he  has  specified  these  and  they  are  fortunately  few  in  number. 
The  species  of  each  genus  are  numbered  and  classed  according  to 
the  author's  views  of  their  affinities,  certainly  an  undertaking  very 
difficult  of  accomplishment,  which  only  the  fortunate  ability  of  the 
compiler  to  consult  the  large  English  collections  couM  render  fea- 
sible ;  those  which  arc  unclasse<l  are  placed  separately  at  the  end 
of  each  group  ;  more  intimate  relationships  are  designated  by  re- 
peated numbers  followed  by  a  letter,  on'y  the  lir  t  descriptions 
and  those  of  iconogra[)lis  are  cited,  excc[)ting  where  a  species  has 
been  described  under  mon^  than  one  name,  and  the  dates  are  inva- 
riably added  ;  it  is,  however,  to  be  regretted  that  the  specilic  no- 
menclature commences  only  from  the  twelfth  edition  of  the  S3'S- 
tema  Naturie.*  Regional  distribution  is  marked  in  a  distinct 
column  for  more  ready  reference. 

In  the  appendix,  corrections  arc  made,  the  work  is  brought 
down  to  March  1871,  and  the  author  has  taken  the  opportunity  to 
alter  some  generic  names.  The  index  is  very  full  and  correct. 
Having  already  had  occasion  to  use  it  some  thousands  of  times, 
we  have  chanced  to  discover  but  one  omission  and  no  misprint 
whatever.  The  synonymic  words  are  printed  in  the  same  type  as 
the  others  but  the  genera  are  distinguished  by  capitals ;  the  prime 
merit  of  the  index  consists  in  its  condensation,  it  being  printed 
in  small  type  and  in  quadruple  colunms,  so  that  each  letter  of  the 
alphabet  hardly  averages  over  a  page  of  names.  As  the  work  is 
one  whollv  of  reference  it  will  be  seen  how  valuable  is  such  a  fea- 
ture. 

With  regard  to  our  own  species,  the  author  states  in  his  preface 
that  he  has  been  in  correspondence  with  American  writers  upon 
the  subject,  so  that  the  catalogue  is  quite  complete.  We  could 
point  out  a  few  errors  into  which  he  has  fallen  and  mistakes  which 
he  has  failed  to  correct,  but  since  our  own  knowledge  of  the  syn- 
onymy of  the  species  and  their  proper  gc  eric  location  is  b\'  no 
means  perfect,  and  even  a  matter  of »  ispute  among  ourselves,  such 

•  lu  Iii8  more  rocent  writings,  Mr,  Kirby  goes  back  to  th?  tenth  e<Ut;on. 
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an  attempt  here  would  be  a  work  of  supererogation.  It  should 
however  be  stated  that  the  author  very  often  follows  the  lead  of 
those  who  announce  —  apparently  without  sufficiently  careful 
comparisons  — the  identity  of  many  Pluropean  and  American  forms  ; 
we  are  convinced  that  such  instances  will  be  hereafter  shown  to  be 
exceedinglv  limited  in  number. 

The  work  is  one  of  great  importance,  and  an  indispensable 
hand-book  for  any  entomologist  engaged  in  the  study  of  Butter- 
flies. It  is  printed  in  a  compact  form,  modelled  upon  a  good  plan 
and  publisher]  at  a  reasonable  price ;  we  trust  that  it  may  com- 
pensate the  compiler  for  the  labor,  vexation,  and  patient  study 
which  such  a  task  required. —  S.  H.  S. 

ToroGRArniCAL  Atlas  of  Massachusetts. — There  has  been 
recently  published  a  topographical  atlas  of  the  state,  which  is  of 
such  a  character  as  to  demand  special  consideration.  It  was  com- 
piled by  Messrs.  Walling  &  Gray,  and  seems  calculated  to  meet 
an  existing  and- long-felt  want. 

It  opens  with  a  general  view  of  the  topography  of  Massachusetts, 
which  is  followed  by  a  succinct  summary  of  its  history  by  Albert 
H.  Hovt.  This  summarv  contains  a  statement  of  some  of  the 
more  important  events  characteristic  of  the  period  of  settlement, 
of  the  colonial  period,  and  that  of  the  commonwealth  proper,  with 
lists  of  the  most  prominent  public  officers. 

A  rather  complete  history  of  the  railways  of  Massachusetts  is 
given  by  Edward  Appleton,  Railway  Commissioner,  while  there 
appears  in  another  part  of  the  work  an  abstract  of  School  Re- 
turns, including  the  population  of  each  town  and  county,  from  the 
United  States  Census  of  1870,  followed  by  a  list  of  the  cities, 
towns,  villages,  post  offices,  railway  and  telegraph  stations. 

A  rapid  sketch  of  the  geology-  of  Massachusetts,  with  a  revised 
geological  map,  has  been  furnished  by  Charles  II.  Hitchcock,  Pro- 
fessor of  Geology  in  Dartmouth  College.  This  account  is,  in  part, 
an  epitome  of  the  results  reached  by  the  hit(*  President  Hitchcock, 
there  being  many  modifications  suggested  to  the  son  by  more 
recent  studies.  While  the  classification  of  the  rocks  is  by  no 
means  satisfactory  to  the  writer,  the  identification  of  many  of  the 
beds  being  very  questionable,  and  while  the  recognition  of  the 
Eozoon  as  organic  is  certainly  premature,  it  should  still  be  remem- 

4 

bered  that  the  geology  of  Massachusetts  is  in   no  wise  as  3'et 
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thoroughly  worked  out,  and  that  this  sketch  with  the  necompanyiDg 
map  will  be  likely  to  prove  of  great  service  to  thousands,  who 
may  by  these  means  gain  some  knowledge  of  the  structure  of  this 
portion  of  the  earth's  surface. 

A  brief  and  accurate  account  of  the  principal  vegetable  forms 

found  in  the  state,  also  a  like   account  of  its   more  prominent 

animals,  might  be  introduced  into  this  part  of  the  volume,  in  sub- 

^pequent  editions,  with  no  small  advantage  to  the  young  and  to  all 

those  who  have  not  access  to  more  purely  scientific  works. 

The  volume  also  contains  a  short  sketch  of  the  climate  of  Mas- 
sachusetts, with  a  climatological  map,  by  liOrin  Blodget,  author 
of  *' Climatolog}'  of  the  United  States."  This  is  an  interesting 
feature  of  the  work  and  is  calculated  to  attract  attention,  espe- 
cially in  view  of  the  marked  prominence  which  the  subject  has 
recently  assumed. 

Finally,  there  follows  a  series  of  maps  to  which  the  several 
portions  of  the  work  alread}-  mentioned  really  serve,  and  properly, 
as  an  introduction.  Of  these  maps,  three  are  general,  one  being 
of  the  United  States  and  Territories,  another  of  New  England, 
while  the  third  is  a  railway  and  township  map  of  Massachusetts. 
There  come  next  maps  of  the  several  counties  of  the  state,  on  a 
scale  of  two  and  a  half  miles  to  an  inch  ;  and  last  of  all,  maps  of 
Boston  and  vicinity,  and  of  the  other  principal  cities  in  the  Com- 
monwealth. 

In  the  construction  of  these  maps  no  small  expense  has  been 
incurred,  and  much  care  exercised.  The  compilers  have  availed 
themselves  of  the  results  of  the  astronomical,  trigonometrical  and 
various  local  surveys,  and  have  spared  no  pains  in  their  efforts  to 
render  their  work  deserving  of  confidence.  While  absolute  cor- 
rectness has  not  been  reached  and  is  not  claimed,  a  faif  degree  of 
accuracy  has  been  very  generally  secured.  Though  the  maps  be 
by  no  means  c(iual  to  many  of  those  recently  published  in  Europe 
under  government  patronage,  they  are  yet,  for  the  ordinary  purpo- 
ses for  which  thej-  are  likely  to  be  consulted,  calculated  to  be  al- 
most equally  useful ;  and  while  the  government  maps  referred  to 
are  very  expensive,  these  cost  the  buver  scarcely  a  tithe  in  propor- 
tion, and  will  be  of  immense  practical  value  in  rendering  a  better 
knowledge  of  the  topography  and  physical  features  of  the  state 
possible  to  citizens  at  large. 

The  publication  of  this  atlas  being  thus  an  important  step  in 
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the  right  direction,  it  is  to  be  hoped  that  it  will  prove  widely  use- 
ful, in  awakening  and  developing  an  intelligent  interest  in  the  ge- 
ography and  natural  history  of  the  state. —  J.  B.  P. 

Two  Late  American  Papers  on  Ornithology.* — Mr.  Og- 
dcn's  article  is  an  acceptable  contribution,  but  like  most  early 
essays  would  have  been  the  better  for  competent  supervision. 
Riippel  is  not  the  author  of  the  rianches  Enluminijes,  nor  can  we 
accept,  even  on  Linna^an  authority,  St.  Domingo  as  the  habitat  of 
an  Asiatic  bird.  When  geogi*aphical  names  are  totally-  inept,  or- 
nithologists cancel  them;  C.  Dominku  (L.)  should  stand  as  C, 
Brissoni  Wag.,  and  C.  Ludoviciana  (Gm.)  as  C.  miles  Bodd.,  the 
latter  having,  moreover,  priority.  Without  criticising  the  specific 
determinations,  several  of  which  appear  to  require  modification, 
we  must  indicate  an  oversight  respecting  the  four  species  Mr. 
Ogden  has  not  seen.  Arranging  the  eleven  of  the  Academy's 
collection  in  three  groups,  according  to  the  develoi)ment  of  the 
wattles  and  carpal  spines,  the  writer  continues  directly  ^vith  num- 
bers 12-15,  which  brings  them  under  ''c,  species  devoid  of  wattles" 
etc.,  which  is  not  the  case  with  all  of  them.  Tims,  C.  ynlles  is  a 
wattled  and  spined  species,  very  near  if  not  identical  with  C.  ^)er- 
sonatus  Gould,  which  Mr.  Ogden  correcth'  locates  under  ((.  Some 
other  species  here  admitted  are  probably  invalid,  as  C.  Uralehsis 
Evers.,  which  is  gencrall}'  assigned  to  leHcurns.  The  term  ''  Lo- 
bivanellus**  is  not  exactl}'  synonymous  with  Chettusiu,  as  would 
seem  from  the  title  of  the  paper,  these  names  being  merely  two 
of  several  that  have  been  [)ro[)(>sed  for  different  groups  of  these 
birds.  The  new  species  is  C.  nin'frons^  from  ''  Fazoglou,"  belong- 
ing, as  w«  judge  from  the  plate,  to  the  unwattled  group. 

Mr.  Lawrence  describes  Catlicrpt's  Stimichrusti,  apparently  a  sec- 
ond species  of  the  genus,  although,  as  the  tail  is  wanting,  he  is 
not  satisfied  of  its  position.  It  is,  he  says,  *'  rather  a  remarkable 
looking  bird,'*  with  the  bill  shaped  precisdy  as  in  C,  ^fe.^'^c((nf(s ;  of 
stouter  form  and  tlarker  colors,  with  small  while  abdominal  spots 
like  the  dorsal- ones  of  that  species.  The  type  is  in  the  Smithsonian 
Institution,  from  Vera  Cruz.    Throe  new  fly-catchers  are  Mi/iozetetes 

•Synopsis  of  th?  {?i.'ttus  Chctta^ii  {Lohir.inellin).  with  ;i  dO'^nnptioii  of  a  New  Spo- 
cies.  By  J.  A.  Oi^drn.  l»r.  A.  N.  S.  lMiil.,Ort.  1S71,  104;  pi.  1.  Descriptions  <.f  New 
Species  of  binU  of  Uu»  fAinilies  Trogloilytiiluj  auil  Tyranui<Ue.  Ily  (ico.  N.  Lawrence. 
Ibid.  Nov.l»7I,p."2J3. 
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gmndis  (Tiunbo,  Peni,  type  in  V^assar  College),  Empidonax  atri* 
rostris  (Venezuela?,  type  in  Cab.  Lawr.)  and  Myiarchus  Yucat- 
anensfs.  This  last  is  highly  interesting,  owing  to  the  novel 
identifications  it  implies.  It  is  what  Mr.  Lawrence  in  1869  (Ann. 
L3-C.  Nat.  Hist.,  N.  Y.)  called  3/.  '•  Mexicanus  Kaup,"  whilst 
contending,  very  properly,  for  the  distinction  iKJtween  his  cinerath 
r.ens  and  Kanp's  bird.  To  ever^'body's  surprise,  Kaup's  Mexicana^ 
only  lately  identified,  proves  to  be  what  Baird  called  M,  Cooperi 
in  1858.  This  announcement  of  Dr.  Sclater's,  upon  examination 
of  Kanp's  type  specimen,  of  course  makes  quite  a  commotion  in 
the  synon^-m}'  of  the  several  species  implicated. —  E.  C. 
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New  Parasitic  Plant  of  the  Mistletoe  Family. —  Miss  Mil- 
lington  of  Glens  F'alls,  N.  Y.,  sends  s(mie  specimens  of  the  curious 
new  parasite  which  she  discovered  last  summer  in  TVarren  and 
Essex  Counties,  N.  Y.  and  which  have  very  much  interested 
our  botanists.  It  grows  upon  the  branches  of  Black  Spruce 
trees  so  abundantly  that  it  has  evidently  injured,  and  apparently 
killed,  some  of  the  trees  most  infested  by  it.  Arcenthobmm  Ox- 
yrp(Jri  of  Bieberstein  grows  on  juniper  trees  in  the  Caucasus  re- 
gion, and  here  and  tiiere  in  Southern  Europe  as  far  west  as  Spain. 
This  was  the  only  species  known,  and  the  only  habitat,  until 
Sir  William  Hooker  brought  to  light  American  plants  grow*ing 
on  Pine  trees  in  the  Hudson's  Bay  region  and  west  to  Oregon 
and  gave  a  good  figure  in  his  Flora-Boreali  Americana,  referring 
it  to  Bieberstein's  species.  Mr.  Nuttall,  however,  distinguishes 
this  American  species  as  0.  Ainerioanum ;  and  Dr.  Engelniann 
about  twenty-five  years  ago  distinguished  two  more  8i>ecies  from 
the  fiir  west  and  south  west.  These  plants  are  a  sort  of  Mistle- 
toe, of  diminutive  size,  with  small  scales  at  the  joints  in  place 
of  leaves.  They  were  unknown  nearer  to  us  than  Hudson's  Bay 
and  the  Saskatciiewan  on  the  north,  and  the  Bocky  mountains 
on  the  west,  until  last  summer,  when  Mr.  Peck  of  Albany  sur- 
prised us  by  sending,  for  a  name,  a  specimen  of  an  Arcentliohiuni 
in  fruit,  collected  by  himself,  if  we  rightly  understand,  in  Rens- 
selaer County,  New  York,  inhabiting  a  black  Spruce.  Miss 
Millington,  to  whom  belongs  the  credit  of  first  detecting  the 
plant,  sent  her  specimens  later.     She  found  it  in  two  localities  and 
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in  great  abundance.  "The  limbs  of  the  trees  affected  were  very 
much  distorte<l :  every  twig  bristled  with  the  little  parasite,  and 
8ome  trees  seem  to  have  died  from  the  effects  of  its  absorption  of 
their  sap."  It  is  curious  to  notice,  first  that  a  plant  of  this  sort, 
growing  on  the  boughs  of  Spruce  trees  in  such  quantity  as  to  dis- 
tort and  even  destroy  them,  and  in  three  (adjacent)  counties  of 
a  long  and  fully  settled  region,  has  been  entirely  overlooked,  and 
then,  when  discovered,  found  about  the  same  time  by  two  iude- 
pendent  observers  at  considerable  distance  from  each  other.  We 
may  now  expect  that  it  will  be  detected  through  the  whole  length 
of  the  Adirondacks,  at  least  if  it  proves  to  be  the  same  species 
as  that  of  Hudson's  Bay,  as  we  think  is  likely.  It  grows,  how- 
ever, upon  Spruce  instead  of  Pine.  The  plants  are  diminutive, 
and  in  Dr.  Engelmann's  opinion,  which  is  much  to  be  relied  on, 
is  probably  specificall}*  distinct.  So  he  names  it  Arceuthnhhtm 
mfnutttm.  Curiously  enough  Mr.  Elihu  Hall  found  last  summer, 
in  Oregon,  a  larger  Arcputhobium  also  inhabiting  Spruce  trees, 
and  may  therefore  throw  more  light  on  the  study  of  the  New  York 
plant.  The  specimens  are  now  in  the  hands  of  the  botanist  most 
competent  to  this  investigation,  Dr.  Engclmann  of  St.  Louis —  A. 
Gray. 

Fl(»kal  Cl'riosity. —  A  friend  litis  brought  me  a  Fuchsia,  grown 
in  his  parlor  window,  which  exhibits  one  (►f  IIionc  abnormal  growths 
not  uncommon  in  the  vogetal^le  world,  ])ul  which  I  have  not  ol)- 
served  among  Fuchsias.  Two  of  the  outer  sepals  are  ])orfccl 
green  leaves,  precisely  similar  to  the  ordinary  foliage  of  the  plant, 
tapering  to  a  broad  petiole  and  uniting  at  the  i»nse,  with  the  two 
normal  sepals,  to  form  the  tube  above  the  germ.  The  rest  of  the 
flower  does  not  dilfer  from  other  blossoms.  It  is  an  interesting 
instance  of  the  well  understoo  1  fact  that  sepals  and  corollas  are 
transformed  leaves,  or  rather  advanced  <levi*lopnient  of  leaves. — 

C.  J.  s. 

E.  Hall's  Collkih-iox  ok  Diiiko  Pi.ant^  ok  Okkoos. —  IMr. 
Elihu  Hall  of  Illinois  passed  last  summer  in  Oregon,  where  he 
was  most  industriouslv  oc<*ui>ied  in  ama-^sinir  a  larire  eolle<*ti<»n  of 
botanical  specimens.  These  are  now  being  arranged  and  named 
and  will  sofm  be  offiTcd  to  subscribers  in  sets,  at  eight  dollars 
the  one  hundred  specimens.  The  magnitude  of  the  sets  of  I'lue- 
uogamous   and    Vascular   Crvptogainous   plants   may   be    rightly 
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estimated  at  from  six  to  five  hundred  specimens  in  the  fuller  sets, 
with  smaller  ones  as  low  as  two  hundred  species.  Some  of  these 
plants  are  new,  many  are  rare,  an<l  indeed  Oregon  plants  gene- 
rally are  scarce  in  all  but  the  older  herbaria  of  this  country'.  So 
that  the;ie  specimens,  generally  very  nice  and  complete  ones,  and 
in  limited  quantity,  are  likely  to  be  taken  up  at  once.  As  Mr. 
Hall  may  soon  leave  Illinois  upon  another  exploration,  applica- 
tion for  these  collections  may  be  addressed  to  Mr.  Charles  Wright, 
Harvard  University  Herbarium,  Camliridge.  —  A  Gray. 

Dispersion  of  Spokes. —  A.  E.  dc  Moravia  mentions  in  "Sci- 
ence Gossip"  a  carrot-colored  fungus  (Pcziza  aurantia),  about  two 
inches  broad,  which  when  blown  upon  emitted  a  dense  clOud  of 
spores,  with  a  distinct  ''fizzing"  souiul.  Its  spores  were  ar- 
ranged in  long  tubes  (asci)  opening  on  the  surface,  but  no  spiral 
springs  or  other  means  of  emission  could  be  detected. 

ZOOLOGY. 

Serpents  Warmed  by  a  Lizard.  —  In  the  same  glass  case  were 
two  horned  frogs  (Phrynosoma,  and  really  not  frogs  at  all  but 
lizards),  and  two  young  serpents,  the  milk  snake  and  the  red-bel- 
lied snalvc,  each  about  ten  inches  long;  when  tlie  sunshine  left 
the  window-sill  on  which  the  case  rested,  the  two  serpents  coile<l 
themselves  together  under  one  of  the  lizards,  and  were  c<jm- 
[)lelely  hidden  by  it,  as  if  seeking  protection  from  the  chill  air  of 
the  evening.  —  Uukt  (i.  Wilder. 

Flying  Spiders. — At  Providence,  R.  I.,  Oct.  22,  about  0  A.  M., 
with  the  thermoniet<'r  at  5.'>'^  and  a  strong  breeze  from  the  south,  1 
saw  numbers  of  small  Lycosas  run  uj)  the  pickets  of  a  fence  and 
when  near  the  top,  raise  themselves  as  high  as  possible  by  straight- 
ening their  legs,  and  turning  their  abdomen  upwards.  Jmmediately 
afterward  some  of  them  were  blown  oil'  from  the  fence  and  carried 
awav  in  a  nearlv  horizontal  direction. 

One.  after  leaving  the  fence,  settled  to  within  a  foot  of  the 
ground,  and  then  moved  slowly  nortliward  horizontally  about  twen- 
ty feet,  where  I  lost  sight  of  it.  Another  blew  against  me,  and  a 
thread  exten<ling  upward  cnught  on  my  face.  Four  others  were 
blown  from  the  fence  so  quickly  that  T  could  not  follow  them  with 
my  eyes.  The  spiders  were  about  a  sixth  of  an  inch  long  and 
were  probably  young. 
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On  the  19th  of  November,  which  was  an  unusually  fine  day  for 
the  season,  with  the  thermometer  about  sixty  degrees  and  a  light 
breeze  from  the  south-east,  I  saw  thousands  of  the  same  little 
Lycosas  on  the  tops  of  fences  around  Providence  running  about 
and  every  few  minutes  raising  themselves  on  tip-toe  with  their 
heads  to  the  wind  and  turning  their  abdomens  up  in  the  air. 
They  were  very  easily  disturbed  by  the  near  approach  of  any  object 
and  would  either  run  down  the  fences  or  lay  tliemselves  down  so 
as  to  be  hardly  visible.  I  succeeded  however,  in  bringing  my  lens 
near  enough  to  several  of  them  while  their  abdomens  were  eleva- 
ted to  see  the  thread  passing  from  their  spinnerets.  It  seemed  to 
come  from  the  small  middle  pair  .only,  but  the  posterior  pair  were 
in  constant  motion,  folding  together  over  the  middle  ones  and  then 
spreading  apart  as  if  to  help  out  the  thread.  Occasionally,  one  suc- 
ceeded in  being  blown  from  its  position  and  carried  along  by  the 
wind,  sometimes  horizontally,  sometimes  descending  gradually  as 
it  went,  but  usually  upward,  sometimes  at  as  high  an  angle  as  forty- 
five  degrees  from  the  horizon.  Tiie  upper  part  of  the  thread  pre- 
served the  direction  whicli  it  had  at  starting  while  the  lower  end 
was  drawn  down  in  a  curve  by  the  weight  of  the  spider.  They 
were  usually  supported  by  one  thread  onl}^  but  in  one  instance  I 
saw  three  threads  passing  from  the  spinn(jrets  at  once.  In  another 
a  single  thread  hung  down  from  the  spider  while  supported  by  an- 
other thread  in  the  air. 

Most  of  the  spiders  hung  by  their  spinnerets  only  and  drew  their 
legs  close  against  their  bodies.  Others  extended  their  legs  side- 
ways an<l  one  seemed  climbing  the  thread  as  he  went  up. 

I  first  noticed  the  spiders  ascending  al)out  10  A.  jVL,  and  they 
continued  to  do  so  until  4  P.  M.,  though  less  frequently  in  the 
afternoon. 

The  threads  spun  in  their  unsuccossful  attempts  were  streaming 
in  countless  numbers  from  fences,  trees,  j)osts  and  telegraph  wires, 
and  the  dried  grass  in  a  pasture  looked  as  if  covered  with  one 
great  cobweb. — J.  II.  Emkuton. 

Embryonic  Lauv.i:  of  Bl ttkkf liks.  —  Under  this  head  jNIr.  S. 
II.  Scudder  publishes  an  article  in  the '•Entomologist's  Monthly 
Magazine."  lie  points  out  the  prol)aVjle  universality  of  the  law 
that  caterpillars  of  butterflies  present  greater  structural  dillerences 
between  the  embryonic  and  adult  stages  of  the  same  individual. 
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than  are  to  be  found  in  the  adult  larvro  of  allied  genera.  By  the 
term  "emhryonic"  he  designates  those  caterpillars  which  have 
not  clianged  their  condition  since  leaving  the  egg^  a  stage  in  which 
they  generally  continue  but  one  or  two  days.  Some  of  the  changes 
alluded  to  are  more  or  less  gradual  in  their  appearance,  but  they 
generally  occur  at  the  first  moulting  of  the  caterpillar. 

lie  incidentally  remarks  that  in  studying  caterpillars  '*the  shape 
and  sculpturing  of  the  head,  the  form  of  certain  segments,  and 
especially  the  precise  number,  location  and  disposition  of  the 
spines,  thorns,  and  hair-emitting  warts  of  tiie  body  will  be  found 
to  furnish  abundaiit  means  of  distinguishing  the  most  closely  al- 
lied and  minutely  subdivided  gencjra." 

The  differences  he  proceeds  to  describe  "  are  not  always  in  the 
same  direction  ;  for  we  have  seen  that  caterpillars  which  in  infancy 
are  clothed  with  appendages  of  a  unique  and  conspicuous  charac- 
ter, definitely  disposed,  display  in  mature  life  irregularly  distri- 
buted, scarcely  percei)tible  warts,  emitting  simple  and  nearly  mi- 
croscopic hairs ;  while  others,  which  in  their  earliest  stage  bore 
regular  series  of  simple  hairs  seated  on  little  warts,  become  pos- 
sessed at  maturity  of  compound  spines,  surmounting  mammulse,  al- 
so definitel}'-  arranged,  but  occupying  a  very  different  position  to 
the  hairs  of  early  life.  So,  too,  we  find  some  caterpillars  which  bear 
a  tuberculated  irregular  head  in  infancy,  and  a  smooth  and  equal 
one  at  maturity  ;  or  the  reverse,  when  the  head  is  simple  at  birth, 
and  heavil}'  spined  or  cornute  when  full  grown  ;  others,  again,  re- 
main almost  unchanjrcd  throuorh  life.  This  latter  condition  of 
uniformity  never  applies  to  the  ai)pendages  of  the  body,  whether 
we  consider  tlieir  characters  alone,  or  their  disposition.  Nor  — 
the  only  other  possible  condition  —  do  we  ever  find  larva3  bearing 
only  irregularly  distributed,  simple,  minute  hairs  in  infancy,  and 
regularly  arranged  special  appendages  at  maturity.  Indeed,  it  is 
doubtful  whether  such  a  i)henomenon  exists  in  nature ;  since  in 
the  numerous  and  varied  groups  that  have  been  examined,  special 
dermal  appendages  have  been  found  to  be  an  invariable  character- 
istic of  embryonic  larva?." 

PKOPA(;ATrox  OF  Salmon.  —  During  the  past  season  the  first 
atteni[)t  to  obtain  eggs  of  the  sea-going  Salmo  salar  within  the 
limits  of  the  United  States  was  made  at  Orland  on  the  Penobscot 
River ;  and  as  this  wa^  also  the  first  authenticated  experiment  of 
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confiuing  salmon  for  breeding  purposes  through  the  summer  anil 
fall,  it  deserves  some  mention.  It  was  nocossarv  to  buy  live  sal- 
mon  of  the  fishermen  near  Bucksport  in  the  early  i)art  of  the  sum- 
mer, because  later  in  the  season  they  are  scattered  over  the  head 
waters  of  the  river  in  the  wilderness.  It  was  found  that  in  com- 
mon brook,  river,  or  pond  water  of  suflicient  depth  and  flow,  the  sal- 
mon would  remain  in  perfect  health  from  Jnne  till  November.  A 
pond  specially'  prepared  for  them  in  a  very  clear,  cold  brook  proved 
unsuitable,  and  every  salmon  placed  there  died.  The  seventeen 
fish  that  remained  at  hand  in  the  beginning  of  the  spawning  sea- 
son were  kept  in  a  pound  built  of  stakes  and  nets  on  the  margin 
of  a  large  pond.  The  area  enclosed  was  some  fifteen  or  twenty 
square  rods,  and  the  depth  of  water  about  six  feet  at  the  deepest 
point.  Confinement  within  this  narrow  enclosure  does  not  ai)pear 
to  have  hindered  in  the  least  the  development  of  the  spawn  and 
milt.  Ten  out  of  the  seventeen  were  found  to  be  females  and  nine 
of  them  yielded  eggs  freely.  The  method  of  fecundation  ditfered 
from  that  commonly  emplo>'ed,  in  that  the  eggs  and  milt  were  care- 
fully kept  from  water  until  they  had  come  in  contact.  This  meth- 
od is  of  Russian  origin.  It  was  in  this  case  remarkably  successful. 
About  ninety-six  per  cent,  of  the  eggs  were  fecundated.  They 
were  taken  between  the  2d  and  10th  of  November,  and  on  Dec. 
18th  they  were  packed  up,  to  the  number  of  soventy  thousand, 
five  hundred,  and  distributed  in  nearly  equal  proportions  to  the 
three  States  of  Maine,  Massachusetts  and  C-onnecticut. 

The  conditions  under  which  the  seventeen  salmon  were  kept 
preclude  the  idea  that  they  could  obtain  any  considerable  amount 
of  food,  and  there  is  no  good  reason  for  thinking  that  they  ate 
anything  at  all  at\er  they  were  brought  from  the  salt  water  in 
which  they  were  cauncht.  They  slowly  fell  away  in  flesh,  ami  at 
the  spawning  season  were  very  gaunt,  compared  with  their  condi- 
tion in  June.  ^lore  noteworthy  was  their  change  in  color  and 
shape.  In  color  they  were  darker,  with  elusters  of  red  spots  on 
the  sides,  and  a  general  reddish  tinge  covereil  the  lower  parts  of 
the  body  in  nearly  all  cases.  These  colors  and  markinjj^s  were  dull 
and  indistinct  in  the  females,  but  were  very  bright  in  most  of  the 
males.  In  shape  the  females  had  undergone  some  change  about 
the  head,  but  it  was  not  remarkabh*.  In  the  males,  however,  the 
alteration  was  very  marked.     The  sides  were  flat  and  l)road,  the 
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back  arched  high,  the  head  seemed  dis[)roportionately  large,  the 
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jaws  wore  long  and  curved.  At  the  extremity  of  the  lower  jaw 
was  a  large,  curved  process  that  shut  into  a  cavity  in  the  roof  of 
the  mouth.  There  was,  indeed,  between  the  two  sexes  as  great  a 
ditfercnce  as  there  is  between  the  male  and  female  of  our  common 
domestic  fowls.  Yet  in  June  there  was  so  little  difference  that 
only  a  practised  eye  could  distinguish  the  male  from  the  female 
salmon.  The  fishermen*  who  had  been  handling  them  all  their  lives 
had  never  observed  the  dilference. 

During  the  process  of  spawning  and  after  its  completion  both 
sexes  continue  to  fall  away  in  flesh  and  soon  the  colors  begin  to 
fade.  At  the  end  of  a  month  the  i)roces3  on  the  lower  jaw  is 
found  to  have  decreased  in  size.  Two  females  and  one  male  taken 
from  the  water  on  the  23d  of  November,  thirteen  davs  after  the 
completion  of  the  spawning,  were  forwarded  to  the  Peabody  Acad- 
emy of  Science.  To  the  same  institution  was  sent  another  speci- 
men, a  male,  that  was  put,  early  in  Jul}',  into  a  pond  of  one  or 
two  hundred  acres  in  Bucksport,  and  running  into  a  brook  in 
November,  was  taken  thence  after  ten  days.  This  was  the  finest 
specimen  seen,  a  strong,  stout-built  fish  thirty-four  inches  long  and 
weighing  eleven  and  a  half  pounds.  His  colors  were  unusually 
deep,  perhaps  in  consequence  of  the  deep  reddish  color  of  the 
water,  through  which  nothing  could  be  seen  at  the  depth  of  three 
feet.  — C.  G.  A. 

Ax  Ornithological  Blunder.  —  Having  submitted  the  case  of 
**Bonasa  Jobsii"  {Jcujcox;  '*  Cornell  P>a,'*  IV,  182)  to  an  orni- 
thologist, requesting  him  to  pass  upon  it,  we  are  favored  with  the 
following  veph' :  —  *' Newspaper  science  is  rarely  worth  serious 
attention,  but  as  the  'Era,*  a  publication  of  an  institution  of 
learning,  notices  a  supposed  new  species  of  bird  which,  it  appears, 
is  named  hy  the  President  of  the  University,  although  described 
b}^  another  gentleman,  I  suppose  the  article  must  be  recognized, 
to  the  extent  at  least  of  blaming  it  for  introducing  a  new  syno- 
nym of  the  rutfed  grouse.  It  is  such  a  complete  fiasco,  and  at  the 
same  time  is  written  with  such  ingenuousness,  that  I  cannot  do 
what  you  ask  and  spare  the  writer's  feelings  too.  I  must  say  that 
not  one  of  the  'striking  differences'  that  Mr.  Jaycox  thinks  'are 
suiUcient  to  characterize  a  new  species  and  perhaps  a  new  genus,' 
are  of  the  slightest  consequence.  Bonasa  umhellus  usually  has 
eighteen  tail  feathers,  but  is  also  found  with  sixteen,  as  well  as 
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twenty,  as  in  this  instance.  TIic  alleged  difference  in  proportions 
of  tarsus  and  middle  toe  is  within  the  ordinary  range  of  individual 
variation ;  while  the  points  of  color  adduced  may  be  matched  in 
almost  any  game  bag — indeed,  I  do  not  see  how  the  writer  ever  dis- 
covered them,  intent  as  he  says  he  was  on  the  edible  qualities  of 
the  bird,  to  which  he  had  better  have  confined  his  investigations. 
He  is  not  to  blame,  of  course,  for  knowing  nothing  of  ornithology, 
but  he  ought  not  to  have  rushed  into  print  on  the  subject,  when  any 
ornithologist  would  willingly  have  examined  his  specimen  for  him, 
and  kept  him  out  of  a  scrape.  If  you  think  this  bears  down  too  hard 
on  the  writer,  ease  it  up  a  little ;  but  I  really  think  that  Mr.  Jay- 
cox  will  in  the  course  of  time  thank  you  for  printing  it ;  I  remem- 
ber that  just  such  raps  did  some  of  mjrearly  lucubrations  good." 

Albinism  and  Melanism.  —  In  the  November  number  of  the 
Naturalist  is  an  article  on  a  *'  Singular  Albino,"  an  * 'albino  bobo- 
link" {DoUchonyx  oryzivonis)  ''illustrating  a  rare  and  curious 
condition,"  being  "of  a  uniform  pale  yellow,  exactly  like  a  ca- 
nal^'' bird." 

I  would  like  to  ask  the  writer  or  anv  of  the  readers  of  the  Nat- 
CRALisT  if  they  have  ever  seen  an  albino  bobolink  marked  other- 
wise. I  have  one  taken  in  this  vicinity  which  perfectly  answers 
to  the  description  given  above.  It  looks  precisely  like  a  yellow 
canary  with  the  exception  of  size  and  pointed  tail  feathers.  The 
remark  is  frequently  made  by  those  visiting  my  collection,  "what 
ai  lar<:C^  cauarv  that  is."  This  is  the  onlv  albino  bobolink  that  I 
have  seen,  and  it  mav  be  unusuallv  nuirkod.  vet  the  description  in 
the  Natiualist  so  exactly  corresponds  to  the  one  in  my  cabinet, 
that  the  thought  occurs  to  me  that  this  pcrhai)s  may  be  the  usual 
color  of  the  albino  of  this  species.  Although  albino  siguilies  white, 
yet  there  may  be  various  shailos  of  white.  I  find  this  statement 
verified  in  my  own  collection.  lU'fore  me  is  an  albino  mink  {Pu- 
torius  bison) ^  muskrat  {Fiber  Zibothicus).  two  wharf  rats  {Mus  do- 
cximanus)^  two  house  mice  {Muh  musnijns),  i)ure  white,  and  also 
an  albino  red  squirrel  (SciiirHS  Ifadt-oiu'us)^  meadow  mouse  (Arvic- 
ola  rip(irins),  blue-bird  {SiaJia  sialic),  two  robins  {7\n'dns  miffra- 
toriKs)^  barn  swallow  (Ilirutido  hnrreornm),  clilF  swallow  {Ilir- 
undf)  hinifrons),  white,  but  not  pure  white.  They  are  more  of  a 
dingy  white.  In  the  bobolink  described  above,  it  might  be  called 
yellowish  white.     lu  the  albino  the  eye  is  always  red. 


174  ZOOLOGY. 

Albinism  is  much  more  common  tliau  melanism — the  latter  is 
seldom  found.  In  my  collection  of  about  two  thousand  specimens 
of  birds  and  animals  (one  thousand  mounted)  there  is  but  one 
specimen  of  melanism,  a  black  woodchuck  {Arctoynys  monax). — 
Wm.  Wood,  M.D.,  East  Windsor  Hill,  Conn, 

DuEDGiXGS  IN  THE  GuLF  OF  St.  Lawrenxe.  —  Mr.  J,  F.  Whit- 
eaves  has  during  the  past  summer,  according  to  ''Nature,"  dredged 
in  from  fift}'  to  two  hundred  and  fifty  fathoms  in  the  Gulf  of  St. 
Lawrence.  At  a  depth  of  on?  hundred  and  sixty  and  two  hundred 
fathoms  a  number  of  sea  pons  {Penn<itnhe)  were  dredged,  this  ge- 
nus not  having  previously  been  found  on  the  Atlantic  coast  of 
America.  A  Spatangus  a||^  occurred  ;  and  the  following  shells, 
which  are  new  or  very  rare  on  this  side  of  the  Atlantic; — Pec- 
ten  Gronlamlicns  Chemn.  not  Sowb.,  Area  pectiinculoides  Sacchi, 
Voldia  lucida  Loveu,  Y.  friijida  Torell,  Xerpra  arctica  Sars,  A\ 
ohesa  Loven,  Dentalium  abffxs)rum  Sars,  SiphonodentaliHm  vitreum 
Sars,  Enlima  stenostoiwi  Jeffreys,  Beta  Trevelyana,  Chrysodomus 
(Sipho)  Sdrsii,  and  C  Spitzb^rrjcnsis,  the  latter  sliell  occurring  in 
shoal  water. 

The  Origin  of  Insects. —  At  a  meeting  of  the  Linnaean  Society 
of  London  held  on  November  2<l,  Sir  John  Lubbock,  Bart.,  F.R.S., 
read  a  paper  on  this  subject,  which  has  always  presented  one  of 
the  most  dilllcult  problems  to  the  Darwinian  theory.  There  is 
great  diiriculty  in  conceiving  by  what  process  of  natural  selection 
an  insect  with  a  suctorial  mouth  like  a  gnat  or  a  butterfly  could  be 
developed  from  a  powerful  man<libulate  type  like  the  Orthoptera, 
or  even  the  Neuroptera.  M.  Brauer  has  recently  suggested  that 
the  interesting  genus  Campodea  is,  of  all  known  existing  forms, 
that  which  most  nearl}-  resembles  the  parent  insect  stock,  from 
which  arc  descended,  not  only  the  most  closely  allied  Collembola 
and  Thysanura,  but  all  the  other  great  orders  of  insects.  In  these 
insects  we  have  a  type  of  animal  closely  resembling  certain  larvjE, 
which  occurs  in  both  the  mandlbulate  and  suctorial  series  of  in- 
sects, and  which  possesses  a  mouth  neither  distinctly  mandibulatc 
nor  distinctly  suctorial,  but  constituted  as  a  peculiar  type,  capable 
of  modification  in  cither  direction  by  gradual  changes,  without  loss 
of  utility.  The  complete  metamorphosis  of  the  Lepidoptera,  Cole- 
optera  and  Diptera,  will  then  be  the  result  of  adaptive  changes 
brought  about  through  a  long  series  of  generations. — A.  W.  B. 
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Change  in  the  Habits  of  a  Bird. — The  New  Zealand  papers 
state  that  in  certain  districts  in  those  ishiqds  the  sheep  are  being 
constantly  attacked  by  the  Kea  or  "mountain  parrot"  (Xestor 
notahilL*i),  belonging  to  the  family  of  Trichoglossina  or  Brush- 
tongiied  parrots,  which  infests  the  neighborhood.  These  birds  are 
seen  sticking  to  a  sheep  and  pecking  at  it  producing  a  patch  of 
raw  flesh  on  the  loin  about  the  size  of  a  man's  hand,  from  which 
matter  continually  runs  down  the  side,  taking  the  wool  completely 
off  that  part  which  it  touches,  and  in  man}'  cases  causing  death. 
The  fact  is  of  interest,  as  affording  an  instance  of  entire  change 
of  habit  within  a  comparatively  recent  period.  The  Kea,  like 
other  birds  of  the  family  to  which  it  belongs,  was  originally  a 
fruit-eater,  or  occasionally  feeding  on  insects  concealed  in  the 
crevices  of 'bark  and  rocks.  It  is  onlv  since  the  colonization  of 
New  Zealand  by  Europeans  that  sheep  or  other  large  mammals 
have  been  introduced.  The  parrots  are  also  frequently  seen 
tearing  at  the  skins  of  sheep  which  have  been  hung  up  to  dry, 
and  they  were  probabl\'  first  tempted  by  these  when  their  natural 
food  ran  short  in  the  winter. —  A.  W.  B. 

Reproduction  of  Sturgeon. — The  following  observations  on  the 
sturgeon  of  the  Volga  by  Professor  Owsjannikow  and  others  are 
recorded  in  the  ''Bulletin  of  the  Acclimatizaticm  Society'*  of  Paris. 
The  sterlet  {Acl2)enHer  ntthoius),  the  smallest  of  the  Russian  stur- 
geons, spawns  in  the  Volga  early  in  May  on  rooky  bottoms,  the 
temperature  of  the  water  being  at  10''  R.  (nz  54;^°  F.).  The  eggs 
are  readilv  fecundated  bv  the  artilicial  method.  After  liioy  have 
been  in  the  water  a  few  minutes  they  adhere  to  any  object  which 
they  touch.  The  development  of  the  embryo  can  be  observed  in 
progress  at  the  end  of  one  hour.  On  the  seventh  day  they  hatch. 
At  first  the  young  fish  are  0"'.()07  (about  -^^^-  inch)  long.  At  the 
age  of  ten  weeks  thc}^  are  nearly  two  inches  h^ig.  They  feed  on 
larvaB  of  insects,  taking  them  from  the  l)ottom.  Both  in  the  ogg 
and  when  newly  hatched,  the  sterlet  has  been  taken  a  five  days' 
journey  from  the  Volga  to  Western  Russia,  and  in  1870  a  lot  of 
the  ezffs  were  carried  to  England  to  stock  the  river  Leitli.  This 
species  passes  its  whole  life  in  fri;sh  water.  The  other  species 
inhabiting  the  Baltic,  Aaipenser  stmio.  A,  Huso,  A.  stellatus  and 
A,  Giildenstddth\  are  anadromous.  These  species  hybridize,  and 
freely,  and  from  this  circumstance  some  Russian  savants  have 
pronounced  them  onl}'  varieties  iubtead  of  species.  —  C.  G.  A. 
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P.vuTiAL  Dkvklopmext  OF  E(i<is  "wrTUOUT  Fertilization. — 
Ilensoii  lias  o])s('rvod  that  the  oj^i^.s  of  rabbits,  iinirnprej^nnttHl  and 
within  oIosimI  cysts,  (loveh>po(l  thoinselves  into  polymicleatcHl  pro- 
toplasmatic masses  and  fibres.  Kiii)lfer  also  noticc<l  that  in 
Ascidia  there  arises  in  the  egg  before  impregnation  a  peripheral 
hiyer  of  cells  which,  later  on,  after  impregnation,  becomes  the  ex- 
ternal coverinjj  of  the  animal.  More  recentlv.  as  \vc  learn  from 
the  '*  (Quarterly  Journal  of  Microscopy",  CEllacher  has  observed  the 
remarkable  fact  that  even  in  warm  blooded  vertcbrata  the  first  act 
of  embryonic  development,  namely,  segmentation,  may  take  place 
iude{>endently  of  impregnation. 

Flora  and  Fauna  of  the  Azores.  —  The  most  striking  fact 
brought  out  b^'  Godman's  '*  Natural  History  of  the*  Azores,  or 
Western  Islands,"  is  the  wonderful  amount  of  similarity  between 
the  productions  of  these  remote  islands  and  those  of  Europe ; 
from  eighty  to  ninety  per  cent,  of  the  birds,  butterflies,  beetles 
and  plants  being  a])solutel3'  identical  with  common  European 
species,  while  from  one  to  four  per  cent,  only  are  American. 
This  is  the  more  remarkable  when  we  turn  to  i)hysical  maps  for 
information  and  find  that  both  the  oceanic  and  aerial  currents  are 
fro;n  the  westward,  so  that  we  should  naturall}'  expect  the  Amer- 
ican element  of  the  fauna  and  flora  to  be  much  better  represented. 
The  difliculty,  however,  is  to  a  great  extent  cleared  up  by  Mr. 
Go.lman's  observation  that  the  Azores  lie  in  a  region  of  storms 
from  all  points  of  the  compass  ;  and  that  every  year  these  storms 
bring  numbers  of  birds  from  Europe,  and  no  doubt  also  numbers 
of  in.-^ects,  although  these  are  not  so  easil}'  observed.  We  can 
thus  aooount  for  the  enormous  preponderance  of  European  species  ; 
and  this,  taken  in  conjunction  with  the  entire  absence  of  indi- 
genous Mammalia  and  Keptiles,  causes  our  author  to  reject  the 
tlieorv  of  a  common  continental  extension  uniting  these  islands  to 
Europe  as  the  origin  of  their  fauna  and  flora.  Had  this  been  so, 
and  taking  into  consideration  the  vast  time  implied  by  the  descent 
of  a  thousand  miles  of  country  to  the  depth  of  fifteen  thousand 
feet,  we  should  certainly  have  found  the  productions  of  the  Azores 
to  be  far  more  endemic  and  peculiar  than  those  of  Madeira  and 
the  Canaries,  instead  of  far  less  so. 

The  most  curious  and  difiicult  problem  is  presented  by  the  ex- 
istence of  a  considerable  number  of  wingless  beetles  of  genera  pe- 
culiar to  the  Atlantic  islands  (Azores,  Madeira,  Canaries).     These 
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could  not  possibly,  in  their  present  condition,  have  been  trans- 
ported over  the  six  hundred  miles  of  ocean  that  now  intervene  be- 
tween these  groups.  Mr.WoUaston  has,  however,  discovered  that 
beetles  have  a  tendency'  to  become  apterous  in  these  islands ; 
many  which  are  winged  in  Europe,  or  belong  to  winged  genera, 
being  altogether  wingless  in  Madeira  and  the  Canaries.  Some  of 
these  wingless  species  differ  in  no  other  respect  from  their  Euro- 
pean allies,  so  that  we  may  be  sure  the  change  has  been  effected 
in  a  comparatively  limited  time  ;  and  the  fact  that  some  European 
species  possess  both  winged  and  wingless  individuals  shows  that 
the  character  is  an  unstable  one,  and  therefore  easily  abolished  or 
retained  as  one  or  the  other  state  becomes  advantageous  to  the 
species.  We  are  thus  at  liV)erty  to  suppose  that  these  wingless 
Atlantic  groups  are  the  descendants  of  very  remote  winged  an- 
cestors, who  were  among  the  earliest  immigrants  to  all  these 
islands  ;  and  these  being  subjected  to  similar  conditions,  all  became 
apterous.  Another  strange  phenomenon  is  presented  by  the  Elas- 
tru8  dolosus,  a  beetle  of  the  family  Elatoridae  which  belongs  to  a 
genus  peculiar  to  Madagascar.  A  single  plant,  My r sine  Africana. 
a  native  of  tropical  Africa  and  the  Cape  of  Good  Hope,  is  found 
in  no  other  group  but  the  Azores  where  it  seems  to  be  common. 
As  another  beetle  of  the  same  family  (Elateridje)  is  allied  to  a 
Brazilian  species  and  is  therefore  probably  the  deseondaiit  of  an 
ancestor  who  came  over  in  a  floating  log,  we  arc  led  to  speculate 
on  the  i)ossibility  of  this  anomalous  ^Madagascar  beetle  and  8. 
African  plant  having  boen  introduced  by  a  similar  process ;  since 
the  currents  round  the  southern  extremity  of  Africa  partially 
merge  into  the  great  equatorial  current  of  the  Atlantic  which  gives 
rise  to  the  Gulf  Stream,  and  this  undoubtedlv  reaches  the  Azores. 
Mr.  (Jodmau  had  previously  visite<l  the  ( Jalapagos  Islands,  which 
are  only  half  as  far  from  South  Alnerica  as  the  Azores  are  from 
Europe,  yet  they  contain  hardly  any  identical  species  of  birds, 
plants  or  insects.  This  is  well  explained  by  the  fact  that  these 
islands  are  situated  in  a  rejjion  of  calms  instead  of  one  of  storms ; 
and  chance  introductions  being  therefore  a  far  rarer  occurrence, 
the  early  immigrants  have  all  become  modified,  and  have  so 
stocked  the  country  with  their  peculiar  and  well  adapted  forms 
that  new  comers  (if  any  do  come)  have  little  chance  of  establish- 
ing themselves.  —  Alfkf.d  R.  Wallace,  in.  the  Academy, 
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CntccLATios  IS  Insects. —  5Ir.  H.  N.  Moscley  (inils  Uie  cireu- 
Intion  of  insects  to  bo  observed  most  lulvatitnguoasly  in  the  wing* 
of  B'^ta  oHentalls.  The  dotails  and  results  of  his  nictliods  of 
observation  are  given  iu  llie  "Qiiart«rly  Journal  of  Microscop- 
icnl  Science."  When  H,  orienlalia  uants  jtA  skin  it  emerges  quite 
soft  mill  milk-white:  nt  which  time  light  may  be  thrown  through 
tllc  boily,  und  the  nctiuii  of  tin?  hcnrt  nnd  valves  sttidicd  to 
advaulnge.  The  circulatory  system  of  insects  is  iigected  with 
dilDt^nlty  (Vnni  the  heart:  a  inoi-c  certain  result  is  obtained  by 
cnttiug  otr  hnlfnf  one  wing  and  iTiJeeting.  thi-oiigh  the  cut  edgo, 
cither  the  n-uioved  portion  of  the  wing,  or  the  remaining  |)orliuii 
and  through  it  the  heart.  Indigo-oarroinc,  or  Berlin  btnc  solution, 
is  preferred  as  the  Injecting  fluid.  Mr,  Slosolcy  places  the  fluid 
in  u  short  india-rubber  tube  closed  at  one  end  and  fliruUlied  nitb 
a  canula  at  the  other,  and  forces  it  into  the  insect's  veins  by  [ires- 
sure  of  the  linger  npon  the  tube;  a  procedure  which  would  seem 
to  l>e  applicable  to  many  other  cases.  —  R.  H,  W. 
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The  CiiANTAiiQCA  Mastohon. — The  remains  of  n  skeleton,  l>c- 
longing  to  the  extinct  species  of  animal,  Mastodon  giganteut, 
were  discovered  the  twenty-fifth  of  August,  1871.  in  the  vicinity 
of  .Jamestown.  N,  Y.  These  remains  were  fonnil  irabedde<l  fonr 
feet  below  the  surface  in  soil  composed  of  pent  and  roarl,  and 
deposited  in  tlic  PosHcrtiar>  penod  an<i  were  located  in  S 
swamp,  two  acres  in  extent  bitnatetl  up  n  a  farm  now  owned  by 
J.  E.  Iloyt.  fonnerlv  knunn  as  Ihe  lUtnolds  place,  about  ono 
mile  north  of  the  \illDf[e  of  Jamestown  This  small  swamp,  fi^d 
by  springs,  had  been  drained  li\e  \ear3  ago,  nnd  last  August 
workmen  were  cscaiihng  thi  muck  srattering  it  upon  a  four-acr« 
Beld.  when  they  finnlU  time  to  the  tusks  estimated  to  bo  tiDitvr 
feet  in  length  before  they  were  much  disturbed  or  broken.  They 
found  also,  in  prosimitj'  to  the  visceral  cavity  of  the  larger  skel- 
eton, a  mass  of  undigested  Cood,  some  eight  or  nine  bushels  in 
quantity,  and  consisting  of  slightly  decayed  twigs,  of  two  or  thnie 
inches  in  length,  identified  as  cone-bearing  species,  similar  to  our 
pines  oud  firs,  and  remarkably  i)reserveil. 

At  the  time  of  my  visit,  upon  tjie  Itith  of  Scptctnbcr,  tbo  ro» 
mains  were  deposited  m:iinly  in  the  cabinet  of  the  ■■  Union  Selipol 
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and  College  Institute."  I  also  found  a  portion  of  the  bones,  par- 
ticularly those  of  the  smaller  animal,  at  the  residence  of  Prof.  S. 
G.  Love,  to  whom  I  am  much  indebted  for  information  bearing 
upon  the  subject. 

The  left  side  of  the  lower  jaw,  preserved  almost  entire,  was 
two  feet  in  length ;  and  the  size  of  cranium,  from  sections  ob- 
served, was  some  three  and  a  half  feet  in  length.  The  depth  of  the 
jaw  bone  was  seven  and  a  half  inches  ;  its  width  six  inches.  Tiiere 
were  two  fragments  of  one  tusk  ;  the  point,  three  feet  and  seven 
inches  in  length,  six  inches  ip  width,  with  marked  depressions 
upon  one  side  of  surface  ;  the  other  fragment,  two  feet  dve  inches 
in  length,  seven  and  a  half  inches  in  diameter  and  much  decayed  ; 
an  intermediate  section  and  the  one  adjoining  the  cranium  were 
gone.  There  were  six  teeth  ;  larger  ones  seven  and  a  half  inches 
in  length,  weight  five  and  a  half  pounds,  with  mammillated  emi- 
nences (distinguishing  the  species),  of  about  two  inches  in  eleva- 
tion. The  enamel  was  well  preserved.  Sections  of  scapular  were 
thirteen  inches  long,  seven  inches  wide ;  fragments  of  ribs,  twelve 
to  eighteen  inches  in  length.  A  section  of  the  ribs,  as  first 
found,  was  five  feet  in  length.  Head  of  femur  bone  was  also 
here. —  I  should  judge  the  height  of  the  larger  skeleton  to  be  fif- 
teen feet,  its  length  seventeen  or  eighteen  feet. 

The  smaller  skeleton  (found  at  a  short  distance  from  the  larger 
one),  was  probably  seven  feet  in  height ;  tusks  four  feet  long,  four 
inches  wide ;  teeth  three  and  half  inches  in  length ;  sections  of 
jaw  and  rib  bones  were  also  found. —  T.  A.  Ciienky,  Leon^  X,  Y.. 
Nov,  13,  1871. 

A  New  Fossil  Butterfly. —  Mr.  S.  II.  Scudder  has  discovered 
a  new  species  (and  genus)  of  butterfly  from  Aix  which  is  con- 
tained in  the  museum  at  Marseilles.  He  calls  it  Satyriies  Reyne- 
sii^  after  the  direction  of  the  museum.  The  specimen  consists 
mainly  of  the  two  forewings,  the*  venation  of  which  can  be  made 
out  very  satisfactorily.  It  is  of  the  form,  and  has  the  general  ap- 
pearance, of  Portlandia,  though  nearest  to  the  East  Indian  Debis. 

ANTHROPOLOGY. 

Flathead  Indians.  —  I  will  give  you  now  a  short  outline  of  the 
religious  traditions  of  the  Flatheads,  comprising  also  their  notions 
about  the  globe,  etc. 


Tlic  ettrtb,  nccordliig  to  tliein,  in  not  spliLToicInl  )j<]1  I1:>t.  mil 
siirroumled  willi  water  mi  all  sides,  like  iin  isluml,  »nd  hcnvni  wr 
sky  is  nothing  eUe  than  a  hn^e  ttoUow  inonntain,  covcTiiij;  tliu 
nartli.  as  tlie  covoriug  of  a  ki<ttlc>.  Before  the  creation,  Sk-hm*UfH 
(obwlet^  wordi  meaning  motlisi-,  and  whicli  w&t  suliatituteil  by 
tbc  wurd  Sk6().  a  woman  very  i>owerfuI,  and  ivlio  took  exiolent'e 
by  Imrself,  begot  n  son  witliont  usaiatonm^  of  mitii,  and  tlUs 
son  undertook  to  create  lieaven,  nnd  eurtb.  and  man :  and  for  his 
dwelling  he  chose  tlie  siiintnit  or  tlio  covering,  namely,  heaven, 
wbeuce  he  took  the  name  of  Amotkan,  which  mcann,  He  u-ho  fits 
on  ibe  tops  of  Ute  mounlaina;  while  Skiinielteu,  his  mother,  m- 
innin<;d  above  on  another  laii<l  beyond  the  waters ;  for  besides  unr 
earth,  lliey  thought  thut  Amntkan  created  other  Worlds,  under, 
above  and  around  us. 

This  Amhikan  was  tlien  considered  as  their  invisible  Ciod,  who 
has  also  many  sous,  though  no  wife;  and  when  th«  Indians  saw 
titf  whites  for  the  first  lime,  they  uonsidereil  tliem  to  be  thv  oata- 
ral  sons  of  Amhtkan,  and  eonsequpntly  immortul,  nntU  they  saw 
one  of  them  killed  by  the  Bluokfcet. 

The  first  generation  of  mankiud  became  very  wicked,  unit  Inrncd 
a  deaf  ear  to  the  admonitions  of  AmUkuu,  who,  in  his  wrath, 
drowned  them  all  in  a  general  innndntion.  Amotkim  nudertook  a 
second  creation  of  a  race  of  peoi)le,  twice  as  tall  as  the  first  oiie?> : 
bnt  proving  worse  than  the  first,  they  were  all  destroyed  by  fire 
which  cume  f^om  heaven.  The  third  generation  Iteing  as  tiad  ns 
the  first  and  second,  was  destroyed  by  Am'otkiin  ttirough  n  general 
pestilence.  The  fuiirlh  generation  wonld  all  have  been  annihilated 
on  aecoimt  of  their  crimes,  had  not  mother  Sk^imelten  intern'ded 
with  her  son  in  behalf  of  mankind.  The  wrath  of  Amhikan  wnx 
ap)>eased  by  the  prayers  of  his  mother,  and  he  promised  ni;vcr  to 
destroy  his  creations  again.  But  nntil  Unit  time  the  world  was  in 
perfect  dnrkness,  there  being  no  snn  ;  and  the  [leoplo  bi'ing  jier- 
8U:uled  that  the  darkness  was  tlie  i-ause  of  their  wickedness,  Iliey 
held  a  general  eounoil  for  the  purpose  of  enlightening  the  worhl ; 
bnt  as  every  one  refhsed,  iSinclil'p  (a  small  prairie-wolf),  being 
the  smartest  of  all  the  animals,  undertook  and  sueceinlwl  in  light- 
ing the  world  veri'  little  le^is  than  the  actual  snn,  and  the  people 
were  very  gbid.  But  the  aiiiimds  of  those  times  lutd  the  |K>Wor 
of  speaking,  no  less  than  the  people,  and  iShickl'fp,  being  vvt7 
cunning,  interfered  too  mAch  in  their  secret  business,  and  in  pas*. 
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ing  by  during  the  day  published  the  actions  which  the  people  per- 
formed in  secret ;  wherefore,  in  anger,  the  i)eople  took  ShicJilep  by 
the  tail,  which  at  that  time  was  very  long,  and  fastening  him  to  the 
ground,  prevented  his  being  seen  any  more.  The  crow  then  of- 
fered himself  In  place  of  StnchV'p^  but,  being  naturally  so  ver}' 
black,  gave  little  light,  and,  unable  to  endure  the  ridicule  of  the 
people,  he  retired  with  shame. 

Finally  Ambtkan  sent  one  of  his  sons,  called  Spakam,  to  en- 
lighten the  world.  Before  doing  so,  Spakani  wished  to  marry 
with  a  woman  of  the  earth.  In  coming  down  from  heaven,  he 
landed  first  in  the  camp  of  the  Flatheads ;  but  the  people  seeing 
him,  though  very  handsome,  but  so  different  from  themselves, 
refused  him  admittance  to  their  lodges.  Spakaat^  very  much  dis- 
pleased, left  the  place,  and  seeing  near  the  village  a  small  cottage, 
inhabited  by  a  family  of  frogs,  he  went  in,  complained  of  the  peo- 
ple, and  showed  his  desire  to  marry  one  of  the  frogs.  There  was 
one,  \QYy  large  and  fat,  and  thought  herself  very  happy  to  become 
the  wife  of  the  son  of  Amotkan^  and  with  one  jump  she  became 
one  flesh  or  incarnated  with  the  cheek  of  Spakani^  and  thus  matri- 
mony was  celebrated  or  consummated.  The  people,  on  seeing  the 
cheek  of  Spakani  so  disfigured,  and  enraged  at  the  presumption 
of  Mistress  Frog,  tried  with  sticks  to  kill  her,  until  the  frog,  very 
much  ashamed,  pra\-e(l  her  husband  to  leave  the  earth;  and  since 
he  had  come  to  make  himself  sun,  to  go  up  iuunediately,  which  he 
did ;  but  to  revenge  himself  for  the  contempt  of  the  people,  he 
does  not  allow  them  to  see  him  clearly  during  the  day,  when 
he  covers  himself  with  a  shining  robe,  and  at  the  approach  of 
night,  he  deposits  his  robe,  crosses  the  waters  under  the  earth,  and 
then  onl3'  shows  himself  as  he  is,  with  his  wife  frog  on  his  cheek. 

For  these  Indians,  the  sun  and  moon  are  one  and  the  same 
thing ;  and  this  notion  accounts  for  the  reason  wlu'  they  have  but 
one  and  the  same  word  to  express  both  sun  and  moon,  namely, 
spakani;  apd  so  also  the  spots  in  the  moon  are  nothing  else  than 
a  frog. 

Having  heard  this  story,  I  asked  them  (there  were  several  chiefs 
among  those  present)  whether  they  really  believed  the  fable ;  and 
they  answere<l  that  they  did,  not  knowing  better ;  then  I  asked 
them  what  they  thought  when  they  saw  the  sun  and  moon  at  the 
same  time  during  the  day.  They  all  started,  looked  at  one  another 
in  surprise,  looked  up,  as  though  searching  the  sun  and  moon,  then 


joiniHi  in  a  general  InugJi.  anil  mivored  tlieir  faces  ae  it  asIianKHl ; 
and  one  of  tbeui,  looking  nX  me  witli  only  ono  eye  aiTosa  hi»  Di)> 
gers.  said,  "Well,  wt-  were  nil  lieusU,  juid  like  enough  not  one  oT 
(IS  has  ever  obsor>-e(l  and  i-emnrked  wliut  you  sny  now."  Kluoc 
lliut  time  it  was  agreed  to  eall  the  moon  liy  the  iinmf  of  ^taktiui 
nkiikiihz.  mcaniDg  the  »anof  the  night. 

As  to  the  immortitlily  of  the  soul,  the  end  of  the  world,  tho 
reconipeiisf  or  piinishincut  nlli'rdfalh,  they  huve  the  tradition  tlinl 
man  in  dying,  dies  only  lialf — that  is,  the  Iwdy ;  llu;  nthor  half 
(which  they  nncieully  did  not  know  bow  to  designnte.  liiil  whieh 
uftprward  their  ancestors  called  Singaphtis)  does  not  div.  but  the 
singapL-ns  of  the  good  ones  go  to  slay  wiUi  Ainiitkan;  (hough 
n-jlliout  knowing  to  wlial  particular  bliss,  nud  the  Siiigapena  uf 
tho  wic-ked  go  to  another  place,  not  detennintid.  Laving  no  other 
pnnisbment  tlian  to  be  deprived  of  the  eomiwny  of  Am'atkitn.  For 
wicked  they  intend  liars  and  thieves,  as  they  consider  lying  and 
theft,  if  not  tJte  exclusive,  at  least  the  greatest  sins.  Moroovir. 
they  aaiil  that  the  earth  and  the  peo)ile  have  one  day  to  cotno  to 
an  end,  and  that  afU.'r  this  lasl  day  all  iJio  di^ad  uhall  come  Xo  light 
again,  and  sbnll  be  placed  in  anutbi-T  land,  better  than  the  present, 
and  that  after  such  epocli  the  people  shall  iliv  no  more. 

Notwithstanding  the  power  and  nobility  of  Ambtknn  and  S(k<>- 
meiten,  these  were  not  tlie  deitit's  which  tlio  Flattieads  worshipped, 
but  Spakani.  the  sun.  After  him  oame  as  gfniuses  the  animals  of 
every  kiud,  the  bi-iver,  the  crow,  tlie  dew,  elc.  But  Siw/itrp,  the 
|tratrie-woir,  wiw  reganled  the  most  powerful  ami  favorable  to 
mankind.  To  show  the  power  and  favor  of  Sinchl'-p,  tlieir  uum^s- 
lore  reported  that  there  was  a  time  when  a  large  portion  of  thir 
earth  was  inhabited  l>y  a  set  of  giants,  terrible  men,  who  killed 
every  one  tliey  mot  with,  for  wliif  h  they  were  culled  JV7i(?isi>/*'^«/«i. 
which  in  ancient  language  means  "killers  of  men;"  tliut  iSiricA/'-p, 
in  pity  for  tlic  smaller  people,  went  ihrough  nil  the  earth,  killwl 
every  giant,  and  tonvertpd  tbom  all  into  large  stones:  and  even 
of  late,  when  the  Flatheads  in  crossing  the  mountnlns  nw  m 
basaltic  atime  standing  upright,  they  said  ta  one  another.  "Knp 
aitide,  thfre  i»  a  Xiitilsk-^lurnten  h'ltHd  by  Slnclif-^;"  and  eveij 
large  piece  of  silex  they  saw,  was  fur  tiiein  a  fragment  of  an  arrow 
of  the  "killers  of  men."  As  it  orttrntimes  happt'ns  that  one  w 
more  of  these  prairie-wolves  eome  at  night  to  howl  nonr  tbo  vi|- 
age,  tliere  are  still  many,  particularly  the  old  women,  who  bcliffve 
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that  Sinchlep's  howling  foretells  the  arrival  by  the  next  day  of 
somebody,  either  friend  or  foe,  provided  he  only  howls  three  times. 

The  worship  which  our  Indians  rendered  to  the  sun,  consisted  in 
raising  up  towards  the  sun  a  morsel  of  meat  or  roots  before  eating 
them,  and  saying,  "  Sun,  have  pity  of  us,  that  animals  and  fruits 
may  grow  abundantly."  In  their  particular  distresses  each  one 
prayed  to  whatever  first  mot  his  e3'es,  whether  a  tree  or  a  stone. 

In  worshipping  the  sun,  our  Indians  were  not  as  fervent  as  the 
Blackfeet  are  even  now ;  who,  not  satisfied  with  offering  a  parcel 
of  their  food,  very  often  cut  off  large  pieces  of  flesh  from  their 
bodies  and  ofler  tliem  to  their  Natosa  (the  sun),  particularly  when 
they  go  to  war.  I  asked  an  old  man,  well  nigh  a  hundred  years  of 
age,  if  he  prayed  when  he  was  young,  and  how  he  i)rayed.  ""Oh ! 
yes,'*  he  answered,  "-every  morning  my  mother  took  nie  into  the 
woods,  and  having  found  a  dry  pine-tree,  broken  and  rotten  from 
old  age,  she  told  me,  *  My  son,  go  and  rub  yourself  against  that 
tree,  and  pray.'  And  so  I  did,  saving,  *0  my  good  tree  I  have 
pity  of  me,  and  let  me  live  as  long  as  you  have  lived  ;*  and  1  re- 
peated always  the  same  prayer ;  my  mother  did  the  same  at  another 
tree  not  far  from  mine,  until  our  sore  shoulders  compelled  us  to 
put  an  end  to  our  prayers." 

Generally  the  pra3'ers  of  our  ln<lians  consisted  in  asking  to  live 
a  long  time,  to  kill  i)leiity  of  animals  and  enemies,  and  to  steal 
the  greatest  number  of  horses  possii)le  ;  and  this  was  the  only 
instance  when  to  steal  was  not  a  fault,  but  a  great  merit  and  bra- 
ver}',  since  no  man  could  ever  hope  to  become  a  chief  unless  he 
had  killed  at  least  seven  Blackfeet,  and  stolen  twelve  horses. 

As  it  happens  rather  often  that  both  i)eople  and  animals  are 
killed  by  lightning,  so  they  regarded  it  as  an  evil  genius  ;  and  the 
rainbow  was  for  them  nothing  else  than  the  same  lightning  looking 
down  for  prey  amongst  the  i)eople  ;  they  believed  that  the  only 
means  to  avoid  being  killed,  was  to  movi?  olf  immediately  and  to 
go  and  encamp  at  some  miles'  distance. 

Note. — The  above  is  from  a  letter  of  Father  Men^arini  to  Geo. 
Gibbs,  Esq. ;  though  written  some  years  ago,  it  is  published  for 
the  first  time  in  the  'Monrnal  of  the  Anthropological  Institute  of 
New  York,"  Vol.  i,  p.  81,  1871. 

Mr.  Gibbs  states  that  the  frojx-wife  storv  exists  in  a  modified 
form  among  the  Nisquallies  and  other  tribes  also,  as  does  much  of 
the  remaining  mythology  of  the  Kocky  Mountains  Flatheads.  It 
is  noticeable  that  the  Mexicans,  according  to  CJarva,  quoted  by 
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Gallatin  (** Trans.  Am.  Ktbn.  See,"  vol.  i,  p.  97),  believed  in  the 
destruction  of  the  world  ibur  times  by  various  causes,  on  each 
occasion  of  which  the  sun  also  i^erished,  so  tbat  the  present  is  the 
fiflh  sun. 

MICROSCOPY. 

Gases  axd  Vapoiw  in  Micko-chemistry. — Mr.  K.  Ray  Lan- 
kester  describes  in  the  *'  (Quarterly  Journal  of  Microscopical  Sci- 
ence" his  gas-chamber,  which  is  a  modification  of  the  one  useil  by 
Schweiirgor-Soidel.  A  watch-glass-shaped  piece  of  glass  has  its 
edges  ground  and  cemented  to  a  flat  plate  of  glass.  The  top  of 
the  dome  thus  formed  is  ground  away  so  as  to  make  a  large  open- 
ing into  its  cavity,  and  closed  by  a  tiiin  cover  glass  which  l>ears 
the  object  to  be  examined  upon  its  under  surface  and  therefore 
inside  of  the  cavity  of  the  dome.  This  covering  glass  is  held  in 
position,  and  the  joint  rendered  air-tiglit,  by  means  of  oil.  Into 
the  top  and  sides  of  the  dome  are  inserted  glass  tubes,  three  in 
number,  thi*ough  which  re-agents,  in  the  form  of  gas  or  vapor,  are 
introduced  into  tlie  dome  by  means  of  suction  or  of  pressure.  To 
prevent  too  rapid  drying  of  the  olyect,  as  a  drop  of  blood,  the  gas 
may  in  some  cases  be  previously  passed  through  warm  water  in  a 
Wolff's  bottle.  Heat  may  be  applied  by  intro<lucing  one  end  of 
a  stout  copper  wire  througli  one  of  the  tubes,  and  heating  the  end 
which  remains  outside,  or  by  similarly  introducing  a  platinum  wire 
connoctod  with  the  poles  of  a  galvanic  batter}'.  In  this  manner 
licpiids  may  be  vaporized  inside  of  the  dome,  if  desired. 

Among  tlie  re-agonts  thus  used  are  water,  h^'drochloric  acid  gas, 
carbonic, acid  gas,  acetic  and  osmic  acids,  nitrogen  tetroxide,  h}'- 
tlrogon  sulpliide,  chlorine,  iodine,  bromine,  ammonia,  alcohol,  ether, 
chloroform,  carbon  l)isulphide  and  carbolic  acid. 

The  advantages  claimed  for  gaseous  re-agents  are,  that  some  can 
be  used  in  no  other  state,  that  the}'  are  applied  without  a  deluging 
stream  which  might  displace  the  particles  under  observation,  that 
the  action  of  diluents  (as  water  or  alcohol)  is  avoided,  and  that 
minute  traces  of  the  re-agent  may  be  introduced,  increased,  stopped 
or  counteracted  with  great  facility.  The  author  believes  that  in 
chemical  histology  all  re-agents  should  l)e  applied  in  the  gaseous 
form,  though  not  exclusively  so,  if  possible. 

MicnoriioTOG«\PiiY.  —  A  good  popular  article  on  this  subject  is 
publisiied   by  Mr.  Charles   Stodder  in  the  "Boston  Journal  of 
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Chemistry."  The  history  and  advantages  of  microscopical  pho- 
tography are  well  given,  tlioiigh  no  reference  is  made  to  the  cor- 
responding disadvantages,  such  as  the  unequal  applicability  of  the 
process  to  objects  of  different  colors,  and  the  necessity  of  repre- 
senting a  single  focal  plane  or  section  of  the  object,  while  the  dif- 
ferent varieties  of  delineation  by  hand-work  enable  the  artist,  if 
sufficiently  expert  to  know  what  he  sees,  and  sufficiently  candid  to 
draw  what  he  sees  and  not  what  he  thinks  he  ought  to  see,  to  re- 
construct to  some  extent  the  object  and  represent  at  a  single  view 
the  knowledge  gained  by  many  slight  changes  of  focus.  Unfortu- 
nately for  their  value  as  tests  in  this  case,  the  so-called  test-objects 
seem  to  be  particularly-  suitable  for  photographic  illustration.  Of 
the  Woodward  photographs  familiar  to  the  writer,  those  of  the 
test-objects  are  (probably  necessarily)  more  faultless  than  those 
of  the  tissues,  and  are  therefore  tests  of  the  corrections  of  the 
objectives  and  of  the  perfection  of  the  illumination  rather  than  of 
the  general  applicability  of  the  photographic  process.  Of  this 
latter  question,  but  little  understood  as  yet,  the  researches  of  Dr. 
Woodward  and  others  give  promise  of  an  early  solution. 

Mr.  Stodder  applies  the  name  of  microphotograph  to  the  en- 
larged photographic  representation  ot  a  microscopic  object,  such 
as  the  well-known  productions  of  Dr.  Woodward  and  of  Dr.  !Mad- 
dox,  although,  since  that  name  was  previously  ap[)ropriatod  to  the 
reduced  photograpiis  for  microscopical  inspection  taken  from  large 
objects,  some  microscopists  have  recently  preferred,  for  the  sake 
of  <listinction,  to  designate  the  eidarged  photographs  of  small 
objects  by  the  nanu*  of  photomicrographs. 

Curious  Variktiks  of  the  Libeu.  —  '*  The  Lace  liark  of  Ja- 
maica {LiKjetta  Untearid),  is  composed  of  a  scries  of  concen- 
tric layers  of  very  fine  and  strong  fibres,  whicli,  by  crossing  and 
interlacing  each  other,  form  a  conii>lote  network,  the  beauties  of 
which  are  quite  hidden  till  the  bark  is  beaten  out,  and  the  fibres 
partialh'  separated  by  carefully  pulling  them  in  a  lateral  direction, 
when  a  piece  of  vegetable  lace  a  yard  or  more  in  width,  will 
be  proiluced.     This  natural  lace  is  used  in  Jamaica  for  making 

hats,  caps,  collars,  frills,  etc The  bark  of  the  Paper  Mul- 

berrv  of  the  South  Sea  Islands  is  another  of  the  fii)rons  kinds ;  it 
is  very  strong  and  tough,  and  is  use<l  in  the  I'acilic  Islands  for 
making  what  is  called  tapa  cloth,  which  serves  the   natives  for 
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various  nrlicles  of  elotliing,  Ariolliov  n'raiirkiiljlo  Gbrous  bark  la 
the  AiUiarig  saaidora,  cnllod  the  Sack  Tree  in  Wcstoru  India  atid 
Ceyton.  Tbo  burk  of  this  troc  is  ii^  for  making  snc&,  hencti  ita 
common  namL>.  A  trunk  is  selected  of  tlio  reqnisil*  dininrtcr,  and 
A  piece  is  cut  oil',  of  the  required  length ;  the  bnrk  is  then  Boakod 
nnd  binten,  loosened  from  the  wood,  and  turnetl  baek  or  Inside 
out ;  if  it  is  entirely  stripped  off,  it  requires  siitiply  to  bt-  sewn  up 
at  one  end.  but  it  is  usual  to  leave  n  small  pioec  of  tJie  (vood  lo 
form  t!ie  bottom.  The  bark  is  tonghly  flbrous  in  tho  String)- 
Bark  Tree  (Eucali/pivii  ijigauleu)  of  Tasmania :  while  in  the  Iron 
Bnrk  it  is  tough  and  might  be  taken  for  a  dotte-graincd  woud. 
The  ashes  of  the  liark  of  the  Pottery  Tree  of  i'ara,  whose  oellii 
arc  shown  by  tho  microscope  to  be  silicated,  is  mixi^l  with  day  by 
the  Indiana,  ami  made  into  a  kind  of  earthenware  which  is  rery 
useful  and  durable." — Mb.  Jackson,  of  the  Kew  ^fatetnn.  From 
the  Monthly  MicroKcopU-ul  Juitrnal. 

LEPiDopTEKora  Scales, — Chevalier  ITnyttcns  de  Cerbeeq  of 
Brnssels,  after  carel\il  study  of  the  scales  of  butterflies  and  moths. 
with  immersion  objectives  and  transparent  illumination  of  bi^ 
(lowers  by  the  paraboloid,  is  satislluil  of  the  bended  strurture  of 
the  scales  of  most  insects,  if  not  of  all. 

Dr.  .Tohn  Anthony  describes  the  markings  on  tho  ribs  of  the 
"  battlcflore  "  butterfly-scales  as  consisting  of  heads  or  knobs  ele- 
vated on  stalks.  In  his  plates  in  tho  "  Monthly  Micoscropleal 
Journal  "  they  stand  up  like  door-knobs  or  like  Ibe  glandidiir  hairs 
on  some  plants.  He  uses  light  reflected  from  a  rcctangidur  prium 
earofidly  centred,  and  limited  by  the  diaphrngni ;  and  as  Uie 
appcanmeea  are  well  seen  with  objectives  as  low  as  oue-f!(lh  inch, 
he  judges  that  they  will  be  re.idily  seen  by  other  observers, 

Ghwdlsg  Diamo.vd  PoiJiTs. —  Mr.  F.  II.  Wcnlinm,  with  his  ac- 
customed liberality  which  the  world  will  not  soon  forget,  pnblisht^s 
in  the  "  Monthly  Microscopical  Journal "  tlie  method  by  which  n 
fragment  of  diamond  may  be  turned  in  a  lathe  to  a  ]ioinl  ns  fine 
as  a  needle.  These  points  are  easily  pre|iarcd,  and  are  tlic  right 
thing  for  glass  ruling,  being  used  in  I'eter's  writing  machine,  and 
probuhly  by  Nobcrt.  A  splintt-r  of  diamond  is  mounted  on  the 
end  of  a  wire,  chucked  in  a  boH-lalhe,  and  turned  against  another 
splinter  similarly  mounted.  The  impurtanoc  of  Ibis  suggestion 
may  be  iuferreil  from  tho  fact  that  Mr.  JSt.inistrcct,  whose  machine 
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was  calculated  to  rule  lines  to  the  t5u.\j7^  ^^  ^^  ^^^^^  could  not 
procure  any  diamond  fine  enough  to  rule  more  than  about  five 
thousand  to  the  inch. 

Vitality  AS  Affected  by  TEMrERATUUE. —  Mr.  (irace  Calvert 
found  that  300^  and  sometimes  400°  Fahr.  are  sometimes  re- 
quired to  destroy  living  germs ;  also  that  animalcules  could  live 
for  hours  at  seventeen  degrees  below  the  freezing  point  of  water. 

Microscopical  Manipulations. —  JVFr.  Stanistreet  justly  judges 
that  other  amateurs  will  be  encouraored  bv  learninoc  that  tlie  ma- 
chinery  for  mling  his  already  famous  lines  was  entirely  constructed 
by  himself,  untaught  and  unassisted,  while  confined  to  the  liouse 
by  illness. 

Fibres  of  Flax  and  Hemp. —  Mr.  SufTolk  states  that  a  com- 
mittee, on  which  he  was  appointed  by  the  Queckett  Club,  under- 
took the  study  of  these  fibres  with  reference  to  their  discrimination 
with  the  microscope  in  mixed  fabrics  ;  but  abandoned  the  work  on 
finding  the  fibres  too  nuich  alike  to  be  distinguished. 

Darwinism  and  IIiST0L0r;Y. — Dr.  Lionel  Benle,  in  his  address 
to  the  Queckett  chib,  counsels  a  careful  ^comparative  study  of  the 
tissues  of  man  and  the  apes,  in  order  to  verify,  if  possi])le,  the 
correspondence  whicli  has  been  asserted  but  not  proved  to  exist 
between  them. 

Staining  and  CrmNr,  J^eaves. —  Dr.  U.  Braithwaite,  in  his 
elaborate  study  of  the  bog-mosses,  stains  leaves  by  innnersion 
from  two  to  twenty-four  hours  in  iodine  and  sulphuric  acid  or 
a  solution  of  biniodide  of  zinc,  preferably  the  latter.  Transverse 
sections  he  obtained  by  soaking  the  leaves  in  thick  mutilagc  of 
gum  arable,  and,  when  partially  dried,  enclosing  between  pieces 
of  elder  pith  and  slicing  into  water. 

Alternation  of  Genekations  in  Fingi.  —  Mr.  M.  C.  Cooke 
reviews,  in  "Nature,"  the  experiments  of  Oersted  and  of  De  Bary 
on  this  subject.  3Iost  Uredines  have  two  forms  of  fruit,  ])ut  it  is 
exceedingly  difllcult  to  prove  an  alternation  of  generations  in  any 
case.  When  the  spores  of  fungi  are  sewn  upon  a  plant,  or  intro- 
duced by  inoculation,  it  is  nearly  impossible  to  prove  that  other 
fungi  subsequently  appearing  on  the  same  plant  owe  their  pres- 
ence there  to  the  spores  intentionally  sewn  or  inoculated. 
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Presekvation  of  Fresii-water  Polyzoa. —  Mr.  Stewart  ex- 
plained to  tlie  South  London  Microscopical  and  Natural  History 
Club  that  he  had  succeeded  in  killing  polyzoa  with  the  tentacles 
expanded  by  adding  a  few  drops  of  the  best  French  brandy  to 
the  water  they  were  living  in.  They  were  overcome  by  the  liquor, 
without  drawing  in  their  plumes. 

Crystallization  of  Metals  by  Electricity. —  This  has  been 
studied  under  the  Microscope  by  Philip  Braham,  Esq.  His  appa- 
ratus is  described  in  the  *'  Monthly  Microscopical  Journal,"  for 
Dec.  1871. 

CoKJUGATiox  IN  UiiizopoDS. —  J.  G.  Tatcui,  Esq.  has  observed 
what  seems  to  be  an  instance  of  this  hitherto  unnoticed,  though 
not  unsuspected,  process  in  the  case  of  a  common  Araa»ba. 

Photographing  by  Black-ground  Illimination. — Dr.  Wood- 
ward has  obtained  good  high-power  photographs  (x  1000)  of  ob- 
jects illuminated  b}'  Mr.  Wenham's  truncated  lens.  • 

Cleaning  Diatoms. —  Dr.  Maddox  cleans  and  bleaches  dia- 
toms by  immersion  in  a  solution  of  chlorate  of  potash  and  hy- 
drochloric acid. 

Microscopical  Structure  of  the  Wax  or  Bloom  of  Plants. 
—  An  interesting  study  of  this  familiar  substance  occurring  on 
leaves  and  fruits,  by  Prof.  De  Bary,  is  given  in  the  ''Botanical  Zei- 
tuug,"  with  some  thirty  beautiful  illustrations.  The  wax  does 
not  appear  to  be  a  simple  coating  over  the  surface,  as  though  it 
might  have  been  laid  on  liquid  with  a  brush,  forming  a  continu- 
ous la^'cr.  It  is  seen  to  be  rather  a  dense  forest  of  minute  hairs 
of  wax  ;  each  one  sitting  with  one  end  upon  the  epidermis  and  the 
other  either  rising  up  straight  or  rolled  and  curled  among  its 
neighbors.  This  matting  of  waxen  hairs  often  becomes  so  dense 
that  when  examined  from  the  surface  it  presents  to  the  micro- 
scope the  appearance  of  a  continuous  layer,  while  a  carefully  made 
section  of  the  leaf,  or  skin  of  the  fruit,  shows  its  true  structure. 
The  question  from  what  part  of  the  epidermis  or  subepidermal 
tissue  does  the  wax  come,  is  most  beautifully  and  clearly  an- 
swered, lie  savs  that  in  the  cell-contents  there  cannot  be  discov- 
ered  the  slightest  trace  of  wax,  and  the  statement  that  the  chlo- 
rophyll is  parti}'  made  of  wax  is  totally  erroneous.     The  locality 
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in  which  it  can  be  first  detected  is  the  cuticle  and  the  cuticular- 
ized  elements  of  the  epidermis  cells. — T.  D.  B. 

NOTES. 
I*ROF.  Agassiz  read  a  notice  of  the  life  and  character  of  Dr. 
E.  Holbrook  of  Charleston,  S.   C,  before  the  Natural  History 
Society  of  Boston,  Oct.  18,  1871.     He  remarked  that:  — 

''The  death  of  Dr.  Ilolbrook  lias  been  deeply  felt  by  a  very 
large  circle  of  friends,  and  by  those  who  are  acquainted  with  the 
history  of  science  during  the  last  fifty  years.  But  highly  as  he 
was  appreciated  by  all  to  whom  he  was  personally  known,  and  by 
his  scientific  peers  and  colleagues,  America  does  not  know  what 
she  has  lost  in  him,  nor  what  she  owed  to  him.  A  man  of  singu- 
larly modest  nature,  eluding  rather  than  courting  notice,  he  never- 
theless first  compelled  P^uropean  recognization  of  American  science 
by  the  accuracy  and  originality  of  his  investigations.  1  well  re- 
member the  impression  made  in  Europe  more  than  five  and  thirty 
3'ears  ago,  b}'  his  work  on  North  American  reptiles.  Before  then, 
the  supercilious  English  question,  so  effectually  answered  since, 
'Who  reads  an  American  book?' might  have  been  repeated  in 
another  form,  'Who  ever  saw  an  American  Scientific  Work?*  But 
Holbrookes  elaborate  history  of  American  Herpetology  was  far 
above  any  previous  work  on  the  same  subject.  In  that  branch  of 
investigation  Europe  had  at  that  time  nothing  wiiich  could  com- 
pare with  it. 

Born  near  the  close  of  the  last  centurv,  in  1700,  Dr.  IIoll)rook 
entered  upon  his  career  as  a  student  at  a  moment  of  unusual  ac- 
tivity in  scientific  research  in  Europe.  Although  his  birth  occurred 
at  Beaufort,  S.  C,  he  received  his  early  education  at  the  north. 
His  father,  himself  a  New  England  man,  brought  him,  when  only 
a  few  uumths'  old,  to  Wrentham,  Mass.  There  he  grew  up,  and 
though  his  after  fortunes  led  him  back  to  his  birthplace  and  the 
greater  part  of  his  life  was  passed  in  South  Carolina,  he  remained 
warmly  attached  to  the  home  of  his  boyhood.  From  school  he 
went  to  Brown  University,  and  after  completing  his  college  course 
there  he  studied  medicine  in  Philadelphia,  and  subsequently  prac- 
tised for  a  short  time  with  a  physician  in  Boston  ;  but  he  took  a 
larger  and  more  comprehensive  view  of  his  professiiion  than  that  of 
the  special  practitioner,  and  he  went  abroad  to  seek  a  more  general 
scientific  culture,  lie  went  through  the  Medical  School  at  P3din- 
burg,  and  then  travelled  on  the  continent,  making  himself  familiar 
with  methods  of  study  and  practice  there.  But  perhaps  nothing 
in  all  his  European  journey  had  greater  influence  upon  his  future 
life  than  his  stay  in  Paris,  where  he  worked  at  the  Jardin  des 
Plantes,  and  became  intimate  with  some  of  the  leading  scientific 
men  of  the  day.     He  formed  relations  then  which  ended  only  with 
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life,  aiich  as  liin  fiioinlsliip  with  Valciif  ionut-s.  with  niHni.>rii,  Itiliron 
anil  others. 

On  Ills  rotiini  to  Amovica  he  was  culled  to  tUe  ProrofBorship 
«r  Anatomy  in  the  Medical  School  of  Charleston.  S,  C,  From 
thin  time  Ui',  Holhi-ook.  although  he  byoaiiie  an  euiiucrit  practi- 
tioner in  the  city  which  had  uduptci)  him,  was  even  mure  dUtfu- 
guished  as  a  teacher  of  liunian  anntoroy,  und  iliinlly  nniouneed 
practice  to  devote  liiiiisetr  to  liis  profcssorsliip.  (.'Icnr,  simple  and 
straightforward  as  a  Icnchrr,  intimate  with  the  moBi  advaHceil 
syaleins  or  thought  and  itistriictiou,  he  inspired  his  stiidcntt!  with 
a  love  of  II a tn re.  and  made  them  indeed,  in  not  a  few  in-iliinccs. 
nrttiiralistH  and  men  of  science,  as  well  as  physlciauit.  Mis  pupils 
arc  among  the  most  ciillivated  men  of  the  South,  ili^  lovalik- 
personal  qualities  endeared  hini  to  tliem,  and  nisny  of  his  student* 
lost  in  Uim  not  only  a  reveretl  teacher,  bnt  a  well  beloveii  tVicud." 

The  Officers  of  the  Boston  Young  Men's  Christian  I'nion,  rec- 
ognizing the  importance  of  ficienlillc  Atudicfl,  and  the  need  of 
encouraging  scientiQc  tastes,  have  dt>terraine<l  to  ostahli&h  in  tJu* 
rooms  of  the  I'nion  a  Natural  History  cabinet.  Their  object  ill 
providing  such  a  collection,  is  to  foster  the  growing  taste  for  sci- 
ence amoug  the  young  men  of  Doston,  and  to  open  a  new  source 
of  instruction  and  amusGment  to  the  niembors  of  the  Union. 

The  cabinet  will  be  in  charge  of  Mr.  F.  \V.  Clarke,  and  contri- 
butions to  start  it  are  earnestly  solieitod.  Specimeus  should  be 
Bent,  carefully  packed,  to  the  care  of  F.  W.  Clarke.  B.  Y.  M.  C. 
Union,  300  Washington  Street. 

Is  compliance  with  a  repeatedly  esprcssi'd  desire,  Iho  Smilba<v 
nian  Institution  has  determined  to  make  inure  frequent  transmis- 
Bions  to  Europe  of  escbnnges  of  hooka,  and  annonnoes  that  it  is 
prepared  to  receive  parcels  at  any  time,  with  assurance  of  speedy 
delivery,  at  least  to  the  more  important  addresses,  upon  the  fol- 
lowing conditions,  which  must  be  strictly  observed ; 

1.  Every  package,  without  exception,  must  be  enveloped  in 
strong  paper,  and  secured  eo  as  to  bear  separate  IranxportaUun 
by  express  or  otbcrnise. 

2.  The  address  of  the  instttution  or  individual  for  nhom  the 
the  parcel  is  intended  must  be  written  legibly  on  Llic  package,  uiil 
the  name  of  the  sender  must  be  written  in  one  comer. 

3.  No  single  package  must  oscced  the  half  of  a  cubic  foot  in  bollt. 

4.  A  detailed  list  of  addresses  of  all  Uie  parcels  sett,  with  tbeir 
contents,  must  accompany  them. 

5.  No  letter  or  other  comiuuuication  can  be  alowed  in  the  par- 
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eel,  excepting  such  as  relates  exclusively  to  the  contents  of  the 
package. 

6.  All  packages  must  be  delivered  in  Washington  free  of  freight 
and  other  expenses. 

Unless  all  these  conditions  are  complied  with  the  parcels  will 
not  be  forwarded  from  the  Institution  ;  and,  on  the  failure  to  com- 
ply with  the  first  and  second  conditions,  will  be  returned  to  the 
sender  for  correction. 

Specimens  of  natural  history  will  not  be  received  for  transmis- 
sion, unless  with  a  previous  understanding  as  to  their  character 
and  bulk. 

Ocu  contemporary,  the  ''Revue  Scientifiquc"  (Jan.  13,  1872,  p. 
679)  in  analyzing  a  paper  by  one  of  the  editors  of  this  journal, 
has  made  several  mistakes,  one  of  which  we  might  notice.  It  says 
*'Mr.  Packard  rejects  in  consequence  the  idea  of  Fritz  Midler  and 
Brauer  that  the  primitive  insects  had  all  leptiform  larvie,  and  were 
not  afterwards  modified  to  produce  insects  with  cruciform  larvie." 
On  the  contrary  he  agrees  with  the  opinion  of  Midler  and  Brauer 
that  the  earliest  insects  were  those  with  an  incomplete  metamor- 
phosis, quoting  with  approval  Midler's  note  to  that  effect. 

In  a  previous  number  (Sept.  23,  1871,  p.  300)  Dr.  Packard  is 
made  to  say  *' that  the  king  crabs  are  nearer  the  Trilobites  than 
Pterygotus.'*  lie  has  never  said  this,  but  on  the  contrary  follows 
Mr.  Woodward  in  uniting  the  king  crabs  with  tiie  Knrvptcrida,  of 
which  Pterygotus  is  a  member ;  considering  the  king  crabs  as  on 
the  whole  much  more  remotelv  allied  to  the  Trilobites  than  to  the 
Eurjpterida. 

Entomologists  will  be  ))lcased  to  learn  that  Mr.  R.  II.  Stretch 
of  San  Francisco  is  now  ready  to  begin  the  publication  of  ''Illus- 
trations of  North  American  Zyj^ienida*  and  Bonibycidie  "  in  which 
he  hopes  to  be  able  to  figure  all  the  North  American  species.  The 
first  plate,  containing  eight  species  of  Alypia,  six  of  Ctcnucha, 
one  Scepsis  and  a  Psychomorpha  are  in  the  hands  of  Miss  Peart 
of  Philadelphia  to  be  lithographed.  Mr.  Stretch  proposes  to  fig- 
ure the  species  as  he  can  procure  them,  and  so  to  lUTange  the  let- 
ter press  that  it  can  be  bound  in  proper  order.  The  book  will  be 
uniforin  in  size  with  the  transactions  of  the  American  Entomo- 
logical Socict}'.  The  value  of  such  a  work  will  largely  depend  on 
the  aid  rendered  to  Mr.  Stretch  i)v  museums  and  individuals,  and 
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wc  triist  he  will  roceive  over>'  eiicoiirajifcment.  At  any  rate  many 
interesting  and  rare  Californian  speiMes  will  be  tlgiire.l,  which  will 
make  the  work  of  much  vahie  to  students. 

The  second  edition  of  the  *' Guide  to  the  Study  of  Insects " 
having  been  exhausted,  a  new  and  improved  edition  will  appear 
late  this  month.  Several  new  plates  and  cuts  will  be  added, 
and  an  appendix,  Imnging  the  work  down  to  the  latest  date.  The 
price  will  be  reduced  to  five  dollars. 

A  Natural  History  Society  is  flourishing  at  Xatick,  Mass.,  and 
is  now  growing  rapidly,  having  a  membership  of  seventy.  Its  mu- 
seum is  gaining  accessions,  and  already  needs  more  room  for  cases. 

It  is  proposed  to  add  a  department  of  Science  to  the  Executive 
Hranch  of  the  Government.  It  is  to  be  composed  of  the  Storm 
Signal  Corps  of  the  army,  the  Lighthouse  Board,  and  the  Coast 
Survc}'  Bureau  of  the  Treasury,  and  the  llydrographic  Bureaii  of 
the  Navy. 

A  coMMLXiCATiON  to  tlic  Corporation  of  Brown  University  was 
recently  presented  from  Colonel  Stephen  T.  Olney,  making  a  mu- 
nificent offer  of  his  herbarium  and  books  on  botany,  on  con<lition 
that  a  suitable  biiilding  should  be  provided  for  their  recepti<m. 
It  was  referred  to  a  committee. 

1)k.  W.  Stinipson  writes  us  from  Key  West,  Florida,  under 
date  of  Janiiarv  l*),  '•  To-morrow  I  leave  here  in  the  W  S. 
Steamer,  **Bibb"  Capt.  Robert  Piatt,  to  run  a  series  of  dredgings 
between  Cape  St.  Antonio  (Cuba)  and  Ca[)c  Catoche  (Yucatan), 
and  I  anticipate  most  interesting  results,  as  Capt.  Piatt  has  had 
three  years'  experience  in  deep  sea  dredging  with  Pourtales.  We 
expect  to  get  into  two  thousand  fathoms  at  least." 

EXCHANGES. 

Botanical  microscopic  objects  (mounted)  uIao  herbarium  k]io  -inicus  or  mounta-n 
an.l  Hoa-rtljoro  plants,  rie.sircd  in  exchange  for  V.  S.  herbarium  *pec!m:'nH. — Rev.  H.  <t. 
•lESirr.  Amherft,  Mas*. 

Diatomaceous  Material,  fo-i^il  or  recent,  <L^sireil  in  ex-hanjre  f.)r  mounted  dia- 
toms from  Westi^m  lo  •alllies.— II.  11.  Baucikk.  11  IHtJi  St..  Chicat/K  III. 

Azolla  and  otiier  Ilydroi)teride-«  (living  ^pe.^lmcns)  desired  in  exch^npre  for  ftT!*h 
water  aigx  or  mounted  microscopic  obje;'t'.— T.  I).  IJim'OK,  .121  Georgr.  St.  Cincinmiti 
Ohio. 

Microscopic  Funfl^i,  miiunted  or  unmounted,  desired  in  evhangc  for  microscopic 
Hlidcs  or  herbarium  specinK'n-*.—  C.  K.  IIanamax,  103  First'St.,  Troy.  A".  1'. 


•  •• 


•  •• 


•  •• 


•  •••• 

•••• 

•  •••• 


•  •••• 


p 

I 

] 

Tiro  FnrsTri.es  of 
^MPH  I  PLEURA     PELLUCID  A, 

MA*-NrHKr.     IflOn     t.lAMETEBH. 
DB.   J.   J.   WOODWAHD.    U.    8.    ABM7, 

.T    THE    ARMY    MEDICAL    MUSEUM. 

Objfriiri'  >.•/   WM.    WAl.FS,   F-irt  /.-■'.  .V.  J. 

: 

T  EC  IE 


AMERICAN     NATURALIST. 

Vol.  VI. -APRIL,  1872. -No.  4. 

THE   USE  OF   AMPHIPLEURA   PELLUCIDA  AS  A 
TEST-OBJECT  FOR  HIGH   POWEKS. 

BY    DU.    J.    J.    WOODWAKD.    V,    S.    A. 

Over  a  year  ago  (February  1, 1871)  the  Surgeon  General  of  the 
United  States  Army  published  a  brief  memorandum  prepared  by 
me,  on  the  Amphiplexira  pellncida  and  its  markings.  Tliis  mem- 
orandum was  accompanied  by  two  pliotographs  exhil>iting  the 
striae  of  the  diatom,  as  seen  with  a  power  of  about  one  thousand 
diameters.  The  paper  was  republislied  in  the  *'  American  Journal 
of  Science  and  Arts"  (May,  1871),  and  in  the  *••  London  Monthly 
Microscopical  Journal "  (July  1871). 

Since  preparing  the  memorandum  referred  to,  I  liave  had  occa- 
sion to  use  the  Amphijdeiira  peMvcida  ii  number  of  times  as  one 
of  the  means  of  comparing  the  liigh  power  objectives  of  various 
makers,  and  having  found  it,  within  certain  limits,  well  adapted  to 
this  piu'pose,  liave  thought  tiie  following  remarks  on  its  use  would 
not  be  without  interest  to  working  microscopists. 

Specimens  mounted  l)y  various  English  preparers  may  readily 
be  obtained  from  any  of  the  large  deal(»rs  in  microscopical  prep- 
arations. I  have  compared  such  modern  slides  with  some  of  the 
original  ones  mounted  by  ^Messrs.  Sollitt  and  Harrison,  which  I 
owe  to  the  courtesy  of  Mr.  W.  S.  SuUivaut  of  Columbus,  Ohio,  with 
the  sample  in  the  first  century  of  Eulenstein,  and  with  other  slides 
from  various  sources.  1  fmd  all  very  nmch  alike,  the  strite  usu- 
ally varying  from  ninety  to  one  hun<lred  to  the  -i-t)o(j  *>^*  ^>^  m^h. 
In  a  few  large  frustules  I  have  found  coarser  stria*  than  the  above 
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Viut  filler  ones  iu  none.  Fur  the  boat  use  of  tiio  test  it  is  eseeuUal 
that  tbe  fhistiiles  sboiild  be  clean  ami  uioiinted  ilry.*  on  tiie  Htidcr 
Bwrface  of  a  very  thin  cover  (not  tUk-ker  Iban  ^jin  "f  ""  ini'li). 
In  some  of  my  slides  Ihf  IVustiiU>§  ure  mountetl  iM'tween  two  Uiin 
covers,  adbering  to  tlie  nitpcr  one  but  I  am  not  sure  that  Hub 
nrrangeuient  oftbrs  any  dct^idwl  adviintuges. 

The  first  step  in  the  practical  use  of  this  test,  nfter  obtaining 
a  properly  mounted  specimen,  is  to  select  a  IVnstnle.  to  count  Uie 
mimber  of  its  etriu;  to  the  tlioimauiltU  of  nit  iocb.  nnd  to  record 
its  poiiitiou  with  u  Maltwooil's  linilor. 

The  IVustnlc  thus  selected  beoonios  u  valnable  unit  of  oompar- 
iaon  between  different  objectives,  the  distinctness  with  which  the 
strite  are  shown  indicating  the  definition  of  the  glaiia,  Uie  niau- 
nor  iu  wLioh  the  edges  of  tbe  frustnle  are  seen  while  the  mhl-rili 
and  strim  are  in  foeus  Hhuwiug  the  degree  of  penetration,  and  Uw 
appearance  of  the  ends  of  the  friistule  when  the  centre  is  Ju  foaut 
giving  a  fair  idea  of  the  flatness  of  the  field. 

The  illimiination  must  be  obliqne,  and  the  pencil  of  light  moat 
be  thrown  lengthwise  along  the  IVustule,  whicJi  may  lie  donr  by 
B  common  conUoil  lamp,  with  or  witlmut  a  smull  phmo-convcx 
lens,  or  other  condensing  apparalua,  to  concentrate  the  mys.  Tliis, 
however,  is  the  le.ist  favorable  mode  of  illumination,  and  wilt  only 
succeed  if  very  carefully  used  with  the  best  objectives.  Much 
l>etler  are  the  calcinm  and  magnesium  lamps,  which  may  be  con- 
densuil  obliquely  by  means  of  a  small  plano-convex  lens  of  one  to 
three  indies  focal  length.  Kither  source  of  light  gives  a  beauti- 
ful picture,  the  striie  being  binck  on  a  white  ground.    The  fineat 


■Tlila  Is  c«BeuIlul  to  tha  but  aui)  ninil  AmNf^f  npiKitaniM' :  il  is  no).  bawflTEr.  In- 
lUspcDMble  (br  TUBOlutloD,  nor  tioos  balaiuu  mouuilug  make  rcsululiou  muidi  tnui* 
iltlBuiilt.  Tar  suhdiiIb  I  obtain  excellent  kisuIuIIob  of  llic  balaam  mnuntiHl  AmpU- 
jilturo  jittlneida  on  tbe  MDwam  MUIIvf'b  tTpe-plile  by  Bnck^  immtrugu  I'lOg  laiot 
£B  sterling.  TUe  alrtK  kre  dlHlDOl  and  ttnOj  ROuDMd  but  palor  Uiau  iin  rlc}  gpM- 
nene.  i  ileslrti,  aluo.  Lu  ilraw  atlentlaD  to  the  fact  tliiit  Oounl  F.  Catlracioi'  In  n  i<apar 
read  hortrv  tbe  B«r»l  Micriu«Aplenl  Boi^icty,  Mnreh  I.  ISTl,  cxyireadr  naif*  ihni  tlu 
jetLT  bHbre  Ihi  Ukd  iUAil«  iijibiilogTapii  ttf  Uie  bHlMtti-EnOuntei]  Amphiptmra  jirtluri4it 
Sf  UOller'a  Ijrpe-vklM.  obtnliiing  gooa  rstoluUon  aiiil  eounting  Uie  ftrin,  wliiili  l>r 
gives  ui4J)00IoCI]o  lailllraclrr.  Forlhla  purpOM  fac  uscil  a  No.  10  of  narciis'l..  Illuiai* 
nttal  with  nDniicbruniBUo  >uiil)gtil  olilalned  b;  *  prlwn.  in*  negaUirL'  "  k  n-  UIuitpiI 
and  raUicT  tUnlieli,  ta  thai  U  would  not  givs  good  piwUiic  [mage*."  Tlic  pawi-r  vu 
t-buDt  KM  dianeten.  ARerwarda  lie  iiblaluiid  the  Hame  naiilu  \tiUi  a  N".  in  '•[  .VachM 
tUoulbly  Mlen>Beoplca]  Journal,  Ai>rll,  tSTl.  v  1^)-  1  may  >dil  that  Uio  tlannael(*i 
No.  It  Iwlonging  la  Uiii  Uiiwuiu  (iirirt  9S0  IbHic*)  glrei  oxcrllnul  rraolullan  at  tbe 
Amvhlfiimn  nt  Hi)lli<r'i  l)^pr>-iilnti>  nnd  of  nther  Imiaiiin-iRqilnli^il  spwimeuB  ticloiigliv 
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results,  however,  are  attained  by  the  light  of  the  electric  lamp  or 
of  the  sun  rendered  monochromatic  by  passing  through  a  satu- 
rated sohition  of  the  sulphate  of  copper  in  strong  aqua  aramonifle 
and  of  about  tlie  eighth  of  an  inch  in  thickness. 

Of  these  methods,  that  by  sunlight  involves  least  trouble  and 
expense,  and  may  be  best  managed  as  follows:  —  P>ect  a  perpen- 
dicular wooden  screen  about  two  feet  square  on  one  edge  of  a 
small  table.  Cut  in  this  a  circular  hole  an  inch  and  a  half  in 
diameter  at  about  the  height  of  the  under  surface  of  the  stage  of 
the  microscope.  On  the  outside  of  this  hole  mount  a  small  plnne 
mirror  which  can  be  adjusted  by  passing  the  hand  to  the  outside 
of  the  screen.  On  the  inside,  cover  the  hole  with  the  ammonio- 
sulphate  cell.  (A  piece  of  dark  blue  glass  will  answer  the  pur- 
pose though  not  so  well.)  Now  move  the  table  to  a  window 
through  which  the  direct  rays  of  the  sun  can  fall  upon  the  min-or, 
adjust  this  so  as  to  throw  a  nearly  horizontal  pencil  of  parallel 
rays  through  the  hole,  and  place  the  microscope  in  the  shade  of 
the  screen  in  such  a  position  that  the  parallel  blue  rays  will  fall 
on  the  under  surface  of  the  amphipleura  slide  at  an  angle  of  from 
fifty  to  seventy-five  degrees  with  the  plane  of  the  slide  (I  sup- 
pose the  frustulc  to  be  examined  has  first  been  found  b}^  ordiiuny 
da3'-light  or  lamp-light).  Next  place  a  small  bull's  eye  or  any 
other  condenser  of  from  one  to  three  inches  focal  length  (mounted 
on  a  separate  stand  or  on  a  radial  arm)  in  the  parallel  pencil  in 
such  a  position  as  to  concentrate  the  light,  at  the  angle  above 
indicated,  upon  the  frustule  under  examination.  After  this  noth- 
ing remains  but  to  regulate  the  cover  correction  and  the  fine 
adjustment.  The  precise  angle  which  should  be  given  to  the 
illuminating  pencil  will  vary  with  the  angle  of  apertiire  of  the 
objective  used.  As  a  rule  it  should  be  less  than  half  the  angle  of 
aperture  of  the  objective,  and  70^  to  7."i°  is  the  maxinunn  angle 
which  should  be  given  even  for  objectives  of  170°  angle,  a  greater 
angle,  distorting  the  image  without  improving  the  definition. 

The  same  results  can  be  obtained  bv  usiiifi:  a  heliostat  to  fix  the 
direction  of  the  solar  rays,  and  obtaining  obliciuity  by  an  achro- 
matic condenser  of  from  130^  to  150''  suitably  decentred.  On 
account  of  the  stability  of  the  illuminntion  this  method  is  espec- 
ially suitable  for  photographing  the  Amphipleura,  but  the  simpler 
method  above  described  answers  every  i)urpose  if  the  object  is  to 
compare  objectives. 
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As  to  the  result  I  mav  say  that  I  have  not  vet  met  an  immer* 
siou  lens  by  any  first  class  American,  English,  or  Continental 
maker  of  an  actual  focal  length  of  J  inch  or  less  which  did  not, 
in  my  hands,  resolve  the  Amphipleura  more  or  less  satisfactorily. 
I  have  even  succeeded  with  an  inunersion  -^  of  ^Ir.  Tolles' 
obtaining  a  good  photographic  negative  of  two  frustules  well 
resolved  with  only  two  hundred  and  fifty-six  diameters.  My 
friend,  Dr.  J.  W.  S.  Arnok^  of  New  York,  writes  me  that  he  has 
obtained  resolution  b}^  a  Wales's  immersion  ^. 

A  great  difl!erence  exists,  however,  as  to  the  manner  in  which 
diflxircnt  objectives,  even  when  of  the  same  power  and  by  the  same 
maker,  will  exhibit  them,  and  for  myself  I  have  obtained  the  best 
results  only  witli  the  finest  immersion  glasses  of  Messrs.  Wales, 
Tolles,  and  Powell  and  Lealand.  Spencer's  recent  objectives  I 
have  hatl  as  yet  no  opportunity  of  trying.  W^ith  dry  objectives 
the  task  is  more  diflicult,  still  I  have  succeeded  tolerably  with 
some  of  the  dry  objectives  of  the  above  makers,  and  it  was  as 
seen  with  dry  objectives  that  Messrs.  Sollitt  and  Harrison  first 
observed  the  stria*,  though  they  could  have  glimpsed  them  but 
imperfectly  or  the}-  would  not  have  set  them  down  at  one  hundred 
and  thirty  thousand  to  the  inch. 

In  illustration  of  the  appearances  which  ought  to  be  obtained 
by  a  first  class  immersion  objective  of  adequate  power,  the  liber- 
ality of  the  Editors  of  the  NAxrRAUST  enables  me  to  present  here- 
with a  Woodbury  i)rint  from  a  negative,  representing  poiiions  of 
two  Aniplii[)leura  frustules  as  seen  by  an  immersion  objective  of 
Mr.  Wni.  Wales  of  Fort  Lee,  New  Jersey,  magnified  about  fifteen 
hundred  diameters.  The  lower  of  the  two  frustules  proved  on  a 
careful  count  in  the  microscope,  to  have  ninet3'-five  stria*  to  the 
roVo  ^^  '^"  inch.  This  circumstance  puts  it  in  the  power  of  every 
one  to  compare  the  two  frustules,  and  to  determine  the  precise 
magnilying  power  of  the  priut. 

The  objective  used  was  made  by  Mr.  W'ales  nearly  three  years 
ago.  It  was  named  a  .^  but  is  in  fact  a  lower  power.  On  meas- 
urement I  obtained  the  following  data.  Magnifying  power, 
without  eyepiece,  at  filYy  inches  distance  from  micrometer  to 
screen  eight  hundred  and  ninety  diameters  uncovered,  twelve 
hundred  and  fifty  diameters  at  full  correction  Tor  cover;  angle 
of  aperture  at  uncovered  110°,  at  full  cover  130^;  at  uncovered 
the  objective  is,  therefore,  j^g  very  nearly. 
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The  photograph  was  taken  without  an  eyepiece,  tlie  magnify- 
ing i)ower  being  obtained  by  distance ;  owing  to  the  moderate 
angle  of  tlie  objective  the  picture  was  freer  from  diffraction  fringes 
and  consequently  handsomer  than  any  xVmphi[)leura  picture  I  had 
previously  obtained,  for  this  reason  only  it  was  selected  for  repro- 
duction. Since  it  has  boon  in  the  hands  of  the  printer,  however, 
it.  is  onl}*  fair  to  say  that  I  have  obtained  equally  beautiful 
pictures  with  the  same  power  l)y  an  objective  made  b\'  Tolles  of 
140°  angle,  as  well  as  by  an  objective  of  Powell  and  Lealand, 
both  used  without  eyepieces.  Copies  of  these  pictures  I  have  sent 
to  the  E<litor  of  the  department  of  microseopy  of  this  journal  for 
exhibition.  1  suspect  each  maker  would  claim  that  the  picture 
by  his  objective  was  the  best.  For  myself  I  regard  them  as 
nearly  equally  goocj,  and  think  that  to  <liserimiuate  slight  shades 
of  excellence  between  objectives  of  this  high  grade,  it  is  necessary 
either  to  give  a  much  higiier  power,  by  distance  or  eyepiece,  or 
else  to  use  some  more  subtile  test,  such  lor  example  as  the  liner 
bands  of  the  Nobert's  plate. 

My  present  object  is  not  to  advocate  one  maker  or  another, 
but  to  present  an  image  of  wiiat  the  best  glasses  of  several 
excellent  makers  will  do  with  ease  if  properly  handled,  and  to 
those  who  are  inlluenced  by  more  partisan  feelings  I  need  onl}' 
suggest  that  less  tiian  two  years  ago  no  American  microseopist 
had  been  able  to  see  anv  stria*  on  this  well  marked  diatom,  and 
that  those  who  had  made  the  attemi)t  were  disposed  to  regard 
the  observations  of  tiie  Hull  naturalists,  made  over  ten  years 
before,  as  quite  fictitious. 

In  conclusion  1  need  only  mention  that  the  illustrative  print 
was  reproduc(Ml  from  my  negative  by  *'The  American  IMioto- 
relief  Printing  Company"  No.  1002  Arch  Steet,  Philadelphia,  Pa. 


WHAT    IS    TRIK   TACONIC? 

IJY    rUOF.  JAMKS    I).  DANA. 

The  true  use  of  the  term  Taeonic  should  be  learned  from  Prof. 
Emmons's  fir.>.t  application  of  it  when  he  made  his  formal  an- 
nouncement of  the  ••  Taeonic    system."     In  his  final  New  York 
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GeologiCcal  Report,  4 to.,  1842,  the  rocks  so-called  arc  those  of  the 
Taconic  inouiitniiis,  on  the  Iwrders  of  Massachusetts  ami  New 
York,  together  with  the  quartzite,  limestone,  and  slates  adjoining 
on  the  east,*  and  not  the  slates  far  west  of  these  mountains  ;t 
moreover  the  slates,  the  rocks  of  the  mountain,  were  the  typical 
beds,  and  not  the  quartzite.  Hence,  if  there  are  any  Taconic 
schists  or  slates,  those  of  the  Taconic  range  are  the  rocks  entit4ed 
to  bear  the  name,  being  Taconic  geographically,  and  Taconic  by 
the  earliest  authoritative  use.  Prof.  Emmons  the  authorit}'. 

Prof.  Emmons,  in  his  Agricultural  Report,  subsequently  pub- 
lished (in  1843),  announced  the  Primordial  beds  of  Bald  Mt.  (near 
Canaan  Four  Corners,  in  Columbia  Co.  N.  Y.),  as  Taconic  also; 
but  this  did  not  make  them  so.  He  referred  to  the  Taconic  the 
Black  slates  of  northern  Vermont,  since  shown  to  contain  primor- 
dial fossils ;  ho  searched  the  country'  north  and  south  for  other 
Taconic  rocks,  and  found  them  as  he  thought ;  and  he  set  others  on 
the  search,  not  onlv  in  this  countrv,  but  over  the  world.  But  all 
this  has  not  changed  the  fact  that  the  true  Taconic  beds,  if  any  arc 
such,  are  those  he  first  so  announced  ;  and  that  the  rest,  so  far  as 
they  are  of  different  age  from  these,  3'ounger  or  older,  have  been 
drajTged  into  the  association  without  reason.  Tlie  Taconic  rocks 
of  Berkshire  and  of  the  counties  of  New  York  just  west  always 
bore  the  most  prominent  part  in  his  later  descriptions  of  the  Ta- 
conic system. 

Tiie  error  on  the  part  of  Prof.  Emmons,  in  referring  beds  of 
other  ages  to  tiie  Taconic  system,  is  not  surprising  considering 
the  <litficuities  in  the  case.  But  it  was  no  less  an  error ;  and  his 
name  as  a  backer  cannot  make  the  wrong  right. 

♦  Professor  Eminons  opens  the  subject  of  the  **  Taconic  System  "  in  his  flnni  1CeiK)rt 
(IS4'2)  by  saying  that  it  extends  north  through  Vermont  to  Quebec,  and  80uth  into 
Omnecticut;  but  tlu*  only  rock**  he  (lo8<rribes  as  the  rorks  of  the  cystem  are  tho^e  of 
BerkHhin;  County,  Mji><Hnchusclt'»,  and  their  continuatitm  westward  into  Xew  York. 
Thene  are  the  typical  rock^^  on  which  the  system  was  founded.  On  plate  xi.  four  flff- 
ureri  rcpre.-cnting  Ki-ctions  a<To.sH  this  particular  region  are  given.  The  only  Vermont 
observations  are  conttiined  in  the  only  other  section  on  the  same  plate  representing 
a  section  floni  Lake  Chaniplain  to  Richmond,  Vt..  tlirough  Charlotte.  No  description 
of  the  rockr<  of  thih  .-oction  is  to  be  found  in  the  text  of  tlie  volume. 

tin  figure  4  of  ]>lnt<'  xi  (referred  to  in  the  prec«»diMg  note)  representing  a  section 
througli  (irayltM'k,  the  ■•  Taconic  slate''  stops  just  went  of  Berlin.  Konsselaer  County. 
New  York,  the  >lat<t."*  ow  the  west  b«?ing  put  down  as  "  Hudson  Kiver  t-hales,'*  and  in 
Hg>.  2  and  3,  tJic  b»)undary  is  near  Petersburg,  north  of  Berlin.  The  extension  of  the 
Ta<*oni«*  to  the  Ilud-^on  Kiver  appears  first  in  Prof.  Kmmons's  Agricultural  Report. 
publi^lled  in  18 13. 
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Geologists  now  regard  the  slates  of  Taconie  Mt.  and  the  lime- 
stone, also,  as  of  Lower  Silurian  age,  but  later  than  the  Potsdam 
sandstone.  Logan  refers  them  to  the  Quebec  group.  Whatever 
the  period  of  the  slates,  or  slates  and  associated  limestones,  to 
that  period  properly  pertains  the  terra  Taconie, 
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[Concluded  ft'om  March  Number,  p.  160.] 
BY    CHARLES    G.  ABllOTT,  M.D. 

Arrowheads.  —  No  one  class  of  relies  of  a  savage  race  presents 
at  once  so  great  a  variety  of  shapes,  sizes  and  materials ;  and 
the  former  presence  of  '*  Indians,"  is  more  generally  known  to  the 
people  at  large  through  the  frequent  occurrence  of  these  arrow- 
points,  than  by  means  of  any  other  style  of  weapon  or  implement ; 
not  even  excepting  the  cumbrous  axes  that  not  unfrequcntly  go  to 
make  up  the  piles  of  cobblestones  that  accumulate  iu  field  corners 
or  by  the  roadside.  One  of  the  largest  axes  we  have  seen,  which 
we  have  since  sent  to  Sir  John  Lubbock,  was  found  su[)porting  a 
section  of  worm-fence,  where  it  had  been  Ivini?  thus  for  at  least  a 
centurv. 

These  arrowheads,  which  are  found  scattered  over  every  por- 
tion of  the  state,  are,  verv  naturallv,  much  more  numerous  in  some 
localities  than  in  others  ;  and  as  no  one  style  appears  to  be  pecu- 
liar to  any  one  locality,  a  good  series  from  evt»n  a  very  limited 
extent  of  country  will  usuallv  represent  the  shapes  and  sizes  found 
over  the  whole  state.  Any  attein})t  at  classification  will  prove  a 
desperate  undertaking,  as  no  well  marked  style  has  yet  been  found 
which  has  not  been  duplicated  by  a  second,  varying  a  mere  trace, 
and  these  slight  variations  go  on  without  a  break  until  the  two 
extremes  of  shape  are  found  to  be  connected  by  an  unbroken 
chain  of  closely  allied  varieties.  The  Darwinism  of  anowlieads 
needs  no  supplemental  theory  to  make  it  good,  nor  are  tiiere 
shapes  that  cannot  be  explained  by  a  somewhat  similar  and  more 
primitive  one.  Prof.  Nilsson  (''Stone  Age  in  Scandinavia,'*  Eng. 
ed.,  page  43)  says  ''  we  may  divide  arrowiieads  into  such  as  have, 
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and  such  na  hiivo  not,  a  tniig  or  projection  for  insertion  into  tbe 
shaft."  Itoferring  to  Lubbock,  in  "  rrclii.storic  Times,"  wc  find 
Liin,  on  page  08,  quoting  Sir  W.  11.  WIMc,  who  divides  tlie  arrow- 
heads into  five  varieties.  Furtlier  reference  to  tlic  two  works 
quoted  above  shows  us,  in  the  drawings,  that  wliatever  they  have 
illustrated  from  the  north  of  Kuropc  or  from 
TeiTa  del  Fiicgo  is  also  to  be  met  with  here  in 
New  Jersey.  \Ve  proiwse,  in  figuring  the  vari- 
ous shapes  that  we  have  so  far  met  with,  to 
follow  I'rof.  NilsHon  in  soparaliiig  the  speci- 
mens into  those  with  and  without  tangs  or  pro- 
l  jectioiis ;  luit  we  cannot  undertake  to  follow 
him  further,  where  he  specializes  certain  forms 
as  harjioon  points,  etc.,  etc.  That  some  were 
used  as  Ppeai-s,  as  weapons  in  battle,  and  otliera 
as  hinitiuji:  spears,  or  for  fishing,  i.  e.,  liar|>uoni)(>ints,  is  probably 
beyond  <pieation ;  Imt  that  they  were  not  or  could  not  have  l>een 
used  as  arrowiioints  is  dittieult  to  dispi'ove ;  and  while  we  pro- 
pose to  speak  of  certain  specimens  in  onler,  as  to  their  probable 
use,  we  will  call  them  all  "arrowheads."     Ethnologists  can  reject 

Fig,  M.  FlK.  S3.  Fig.  31. 


tlie  test  if  they  sec  fit,  bwt  we  trust  the  itiust  rat  ions  will  he  inter- 
esting to  Ihost'  Mho  desire  to  study  them  earcfnilj,  and  with  whom 
ftpecimens  are  searee.  Ariviwheads  with  tangs  or  jirojei-tions  for 
insertion  into  the  shaft  are  somewhat  less  abundant  than  those 
without  the  projection  ;  but  they  are  of  fur  frreater  variety  of  out- 
line, and  vary  nioi'c  in  their  size,  ruunhig  into  spear  or  harpoon- 
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pcrintfl.     The  most  common  Hlini>c  of  timgcd   nrrotrpoiiit  is  tlio 


small  jasper  siieciinen  givoi 


L  Figure  31.     Unlike  some  form 

Fig.  30. 


there  can  be  no  (iiiestion  as  to  tlie  mo  to  ivliUli  this  specimen 
was  most  aiimirahly  iuliiptcil  a.-*  tiiiit  of  an  iin'owliead.  The 
sharp  point,  ivell  defiiieil  edges  and  ilueply  notched  base,  coin- 

KlE-  S7.  Tig.  M. 


bine    to    render    it   at    once    iseeiirc 
shaft,  and  elllcafiou'j  »h  a  weapon  wl 


i    iiltiidiment    to   the 
icluirged  from  a  bow. 
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Fig.  3'.». 


Of  this  pattern  there  is  a  remarkable  uniformity  in  size,  and  the 
vast  majority  of  specimens  found  are  of  jasper.    A  second  form 

with  a  notched  base  is   represented 
by  Figures   32   and    3:J.     Like    the 
above,  tliis  form  does  not  vary  much 
in  size,  and  is  usually  of  jasper,  but 
bv  no  means  invariablv  of  that  miu- 
eral.     Slate  was   considerably  used, 
but  accuracy  and  general  elegance  of 
outline  were  not  secured  in  using  that 
material.     We  tliink  that  there  can 
be  no  question  as  to  these  being  used 
exclusively   as   arrowheads,  but   the 
U   same   shape  of   greater    dimensions 
/'/\  would  iiave  been  efticacious  as  har- 
//  po()up<Mnts.       The    specimen    (Kig. 
/    z'"    y  ^•^)«  ^^  ^^'11  ^^^  noticed,  has  serrated 
J./.'    jr      edges.     This  is  a  not  uncommon  fea- 
{  'I  ture  of  many  of  the  smaller  speci- 

/'i  mens,  but   g<»nerally  these   serratwl 

/  specimens   are    ])roken.      A   careftd 

studv  of  over  a  hundred  examples 
has  explained  this,  we  think.  In 
comparison  with  the  same  type  with  smooth  edges,  we  lind  that 
thev  are  invariablv  much  thinner.     To  secure  the  *'«??•  *''• 

serrated  edge,  it  was  j)robably  necessary  to  make 
them  so  ;  and  of  course  these  thin  s[)ecimens  were 
more  frc(iuently  broken  in  the  manufacture  and 
more  liable  to  injury  in  the  daih'  wear  and  tear 
to  which  they  were  subjected.  A  third  form  of 
notched  arrowheads  with  a  projecting  base  is 
seen  in  that  figured  in  the  illustration  (Fig.  31). 
In  general  appearance  it  is  much  like  the  preced- 
ing, but  the  object  of  the  noteh  in  the  centre  of 
the  base  below  does  not  appear.  The  specimen 
is  of  a  black,  slaty  stone,  thin,  with  the  sides 
indistinetlv  serrated.  We  have  met  with  no  sim- 
ilar  figure  in  any  work  on  the  subject  of  stone 
weapons.  In  New  Jersev.  at  least  about  Trenton,  thev  are 
found  occasionally,  a  dozen  or  more  exam[)les  having  been  seen  by 
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\atural  size. 
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the  writer.    Of  tbesc  Bpccimena  there  was  no  variatiou  in   size, 
miaeral,  or  peculiarity  of  base.    A  fourth  fonn,  and  a  very  common 
ri|t,  M.  one,  is  that  given  in  the  five  Hlustrationa  (Figs, 

."tij,  30.  ;I7,  Sa,  31)).  In  these  examples  we  see 
the  one  eoniinofi  chariictor  of  an  unnoti-Iied 
base,  and  that  the  blade  of  tlie  arrow  Is  consid- 
erably wider,  the  width  increasing  abmptly  in 
three  s])ceiinens  and  less  so  in  the  other  two. 
The  specimen  (P'ig.  ;!5)  is  of  jasper,  beautifully 
wrought,  and  very  afcnralel_\'  hevelletl  from  the 
centre  to  the  edges,  wliith  are  smooth.  The 
length,  one  incli  and  three-r|uartcrs,  decides  its 
use,  that  of  an  arroivhoad  only.  The  speci- 
men th.it  iipproaches  this  most  nearly  is  that 


glV( 


.  no.     Tlii! 


made  of  sandstone  and  Is  one  and  three- 
quarters  times  as  large  as  the  former.  It  is 
well  made,  considering  the  material,  and  if 
used  aa  an  arrowpoint  nmst  have  required  a 
very  heavy  shaft  and  powerful  bow.  A  aeries 
of  apeeimens,  figined  hy  I'rof.  Nilsson  as 
coming  from  Mexico,  Ireland,  and  Terra  del 
Fiiego,  and  all  bearing  considerable  resem- 
blance to  the  illustration  we  have  given,  are 
calle<l,  one  an  '-arrowhead,"  another  a  "har- 
|)oon{>oint."  We  will  leave  it  to  he  decided 
in  future,  if  it  can  be,  to  whicb  elass  thif 
specimen  really  belongs.  Fig.  ;W  is  a  moili- 
ficatiou  of  the  precedintr,  about  two-thirds 
the  length,  and  of  similar  minei-al.  It  is  not 
as  frenuently  found  as  the  otlicr.  but  is  not 
a  rare  form.  It  appears  to  us  to  l)o  l)et(er 
adapted  to  arrow  purpose's,  but  is  iieveillieless 
well  adapted  to  use  with  a  stouter  shaft  than 
an  arrow  and  wielded  .as  a  javelin.  Figs. 
36,  37,  .3«  and  :(!i  are  further  illustrations  of 
this  type  of  bascl  arrowhead,  all  of  which 
have  some  peeuJiarity  of  their  own.     Fig.  40  Nmurai  iiic. 

is  the  natural    size   of  a  form    that    is   oceafiiou.ally    Ibuud.       It 
does    not   apj>ear  ever   to    have    been    more    acutely  pointed   or 
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sharper  shUhI  than  now,  and  is  an  innocent  looking  affair.  It 
is  us  difficult  to  conceive  of  tlie  nsc  of  so  small  a  s|)ocinien 
as  it  is  to  conjecture  how  tlie  larji^cr  ones  were  utilized.  Yet 
thoy  occur  in  sulllcient  numbers  to  show  that  they  had  an 
especial  adaptation.  We  caniw>t  look  upon  them  as  to3'8  for  pre- 
historic infants ;  there  is  too  much  work  about  them  for  tliat. 
The  following  figure  (41)  is  of  similar  dimensions,  but  appears 
to  us  iKJtter  outlined  for  an  arrowhead.  On  a  slender  ree<l,  if 
discharged  with  force,  it  would  uuipiestionably  bring  down  a  large 
bird  or  s(|uirrei.  A  much  larger  and  very  accurately  outline<I 
style  of  arrowhead  is  that  illustrated  by  Fig.  42.  These  are  never 
well  finished  except  in  outline,  are  of  slate  and  rough  and  uneven 
on  their  broad  surfaces.  This  occurs  from  the  i)eculiarities  of  the 
„.    ,,  mineral.     It    is   not   an   abundant 

Fig.  44. 

form.  Beautiful  quartz  arrows  of 
nearly  the  same  general  shape  as 
the  preceding,  bnt  much  more 
finished  specimens,  are  fre<piently 
found.  Quartz  seems  to  have  bi^en 
L-„^/  A  \  (  \\[  a  veiy  favorite   mineral   with   the 

r*^     '         /      1^^  )  ancient  arrow  makers,  and  almost 


/H.^ 


^  ..    y'i^"-^  every  shape  we  have  found  in  other 

^..^    /y^(  iA  minerals  is  reproduced  in  this,  ex. 

}.    '^,,,:"     -  -  >p  /^  -: '••  ^*^1^^  ^^^^^  ^^^^y  *^^'^   almost   always 

W:^!-:^^^         r^-'Y  small,  and   so  were   used   only  as 

^^--■^-  <=  ^^^-"-''^  arrowheads.      Fimire  43  is  a   pre- 

Njiriiral  size.  *=•  *^ 

vailing  style  of  arrowhead,  three 
and  a  half  indies  long,  and  one  inch  in  breadth  at  the  base  of 
the  blade.  It  is  of  a  slaty  stone,  and  from  great  age  or  other 
causes  has  lost  its  acute  point  and  well  sharpened  edges.  The 
base  is  similar  to  that  of  the  slate  arrowhead  above  describwl; 
and  app(»ars  to  be  sulliciontly  large  to  render  a  secure  attachment 
to  a  shaft  feasible.  If  originally  as  shaq)  at  the  point  and  along 
the  edges  as  are  some  jasper  specimens,  it  was  then  capable  of 
doing  considerable  execution.  They  are  (piite  abundant,  but  their 
shape  has  rendered  them  very  liable  to  be  broken,  especially  on 
stony  ground  ;  and  we  therefore  find  the  majority*  of  this  pattern 
in  a  more  or  less  fragniontary  condition.  Figure  44  is  a  style  of 
arrowhead  that  j)resents  one  marked  peculiarity.  It  has  no  ]>oint. 
Otherwise  agreeing  very  well  with  Fig.  30,  it  has  that  difference. 
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OngiDnlly  it  had  a.  point;  of  tina  no  feel  conlittcnt,  l)iit  as  this  is 
the  most  fragile  |>ortion  of  an  aiTowheiul,  of  course  it  is  tlx;  most 
likely  to  be  broken  nn<\  such  has  here  been  the  case ;  but  the  wea- 
pon was  still  deemed  worthy  of  pifsor^iitioii,  and  has  therefore 
been  chipped  to  an  edge,  whoie  the  ftacture  took  phicc.  Whether 
used  as  an  arrowhesid  afterwards  or  not,  niiiy  perhaps  be  qiies- 
tioned.  Tlie  Bpecimen  as  it  now  is  certainly  bears  much  resem- 
blaiice  to  certain  clii[i[)ed  jasjiers,  to  which  we  will  cidl  attention 
hereafter.  They  are  of  frc<[iient  occurrence  and  vary  very  much 
in  size,  as  though  all  sizes  of  airowpoints  were  occasionally  thus 
repaired,  even  the  pigmy  s^wcinieiis  that  we  have  ng,  u. 

already  figured  and  described. 

An  interesting  and  quite  abundant  form  of 
arrowhead  is  that  given  iu  Fig.  45.  They  occur 
of  cveiy  variety  of  mineral  that  lias  yet  been  met 
with  by  us,  in  the  shape  of  "  relics,"  but  the  vei-j- 
great  majority  are  in  a  fnignieiitary  coiidiliou, 
Dsually  only  tbc  base  and  a  small  portion  of  the 
sliaft  remaining.  Tbc  specimen  figured  is  of  jiis- 
per  and  is  romarkably  peifcct.  Tlic  point  in 
somewhat  blunt,  but  the  edges  are  pretty  sharp. 
The  slender  stem  is  as  thick, as  broad,  and  tlicrc 
is  but  little  tapering  from  tlie  qnadrangnliir  base 
to  the  point.  In  June,  lf<7l,  wo  forwanled  three 
perfect  and  s(!veial  lirokeu  specUncns  of  tins  ibrni 
to  Kir  John  Lubbock,  who  has  since  written  us 
"As  to  the  long  [lointed  forms  of  which  iheiu  i 
three    nearly   perfect    specimens,   besides    some        ^■"""■'i'  i«- 

fragments 1  am  diMjioswl  to  regard  them  .la  arrowheads, 

but  would  only  express  this  opinion  under  reserve."  There  is  everj' 
reason  to  believe  tliat  the  firwt  owners  of  these  stone  implements 
were  moderal-cly  c.ircful  of  them,  and  no  little  skill  was  reejuired 
to  work  them  sueeessfidly  out  of  the  materials  they  used.  Taking 
this  into  consideration,  we  believe  it  is  safest  to  give  to  a  spccU 
men  that  nume  whieli  ex|)reBses  the  use  involving  the  least  risk. 
Kow  such  a  specimen  as  this  is  assuredly  very  easily  Inoken,  al- 
though this  has  stood  safely  the  esposuie  of  He>  eral  centuries.  To 
be  [>laec<l  in  tbc  end  of  a  spear  handle,  and  used  as  such,  to  tlirnat 
at  fish,  etc.,  would  involve  more  danger  of  its  lieing  broken,  than 
if  placed  at  the  end  of  a  sicnd.r  shaft  it  was  shot  into  the  side  of 
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some  iinimal  or  bird,  and  so  secured  iinliarmed  for  future  use. 
Tlieorizinji  i!i  this  way,  we  believe,  without  reserve,  tliat  tliis  form 
was  excUisivcly  used  as  arrowheads. 

A  decided  variation  from  the  square  tanged  arrowheads,  is  ilhis- 
trated  by  Fig.  4G  which  represents  a  large  arrowliead,  admirably 
chipped  from  flint,  or  a  bluish  gray  mineral  resembling  it.  While 
we  have  occasionally  met  with  specimens  like  it  in  our  own  neigh- 
borhood, it  is  really  a  *•  sea-shore'*  form  and  was  probably  largely 
use<l  in  shooting  or  harpo<^ning  fish.  Along  the  sliore  of  Dela- 
ware Bay  and  in  Delaware,  near  the  break- water,  and  in  similar 


Fig.  4iJ. 


rijr.  47. 


Fig.  48. 


\ 


Natural  sUc. 


Natural  si/.e. 

localities,  it  is  the  prevailing  form.  Tiiree  inches  long,  and  but 
seven-eightlis  in  width,  it  has  a  very  acute  point,  and  would  offer 
but  litUe  resistance  to  the  wjiter.  The  tang  is  so  shaped  as  to  per- 
mit of  its  being  securelv  fastened  to  a  shaft,  and  vet  easily  re- 
mov(Ml.  The  specimen  is  beautifully  reproduced  in  every  feature, 
but  length,  in  quartz  specimens.  In  quartz,  this  style  is  abundant* 
and  its  size  shows  it  was  used  only -as  an  arrowhead,  in  ordinary' 
upland  hunting. 
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Figures  47  and  48  represent  two  Rllied  foruis  of  slender 
Btemmed  urronrbea<ls,  allied  to  eaeli  oilier  an<l  to  the  preceding  two 
^■arietics.  Tliey  are  of  slate,  moderately  well  ninde  and  of  ii  loiigtU 
that  suggests  the  spearhead  as  well  as  arrow.  Tliey  are,  neitlier, 
fts  fre(jueutly  met  with  as  the  preceding  forms,  with  prolonged 
stems :  but  cannot  be  called  rare  fomis.  It  has  been  suggested  by 
an  esteemed  contributor  to  the  Xatluai.ist,  that  these  broadly 
based  forms  were  used  as  target  arrows,  the  stem  only  perfo- 
rating the  target,  and  so  they  were  not  lost.  But  we  do  not  believe 
ao  mnch  work  wonld  be  spent  upon  arrowheads  foi  sui.h  a  i  urpose 
only,    and   opine   the    prehistoric    infants  fjib 

1eame<l  to  shoot  by  other  methods.  In- 
deed, such  nnist  have  been  the  mode  of 
life  at  this  time,  that  it  was  a  matter  of 
killing  or  starring,  and  nnder  sucli  cironm- 
stanccs  man's  capabilities  to  climb,  run  or 
shoot  correctly  arc  very  quickly  and  thor- 
oughly developed.  Indeed,  correctness  uf 
aim  may  have  been  inheiited  tiicu,  us  well 
as  faculties  we  now  possess  are  iniicrited 
by  ns. 

Fignre  49  represents  a  variety  of  arrow- 
head, of  which  we  have  only  seen  the  one 
specimen,  llenuti fully  wrought  in  dull 
green  jasper,  it  has  the  slender  stem  of  (he 
immediately  preceding  fomia,  with  liarl>- 
liko  projectioiw  immediately  above  the 
base.  It  is  most  unfoi'tnuately  broken,  so 
as  to  render  it  impossible  to  determine 

all  its  features.     I'robably.  the  barbs  were  "" "' 

not  repeateil  lower  down,  and  the  siiceinien  was  broken  very  near 
the  original  termination.  Unlike  the  other  elongated -stemmed 
spetnmens,  this  is  thin  and  flat,  and  the  whole  aspect  is  that  of  a 
delicate,  easily  broken  form.  This  fact  makes  us  doubtful  about  its 
use  as  an  harpoonhead ;  although  it  wonld  be  most  admirably 
adapted  for  such  use  had  the  base  been  suHlciently  prolonged  to 
permit  the  side  projections  to  opcrnto  as  barbs.  We  tlo  not  fuul  in 
Nilsson's  work  on  the  ■•  Stone  Age  in  Scandinavia"  any  harpnon- 
poiut  that  I'csembles  this,  wliicli  more  uatiu'ally  suggests  that  use, 
than  any  of  the  specimens  lie  figures  as  having  been  so  used.     It 
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seems  incredible  that  a  form  so  easily  destroyed  as  tliis  sboutil  fi- 
nally have  been  picked  up  in  its  present  condition,  In  a  very  stony 
field  that  for  a  century  has  been  under  uninterru[)ted  cultivation. 
We  have  to  refer  to  one  more  form  of  arrowliead  with  |)rojecting 
base.  For  d»»licacy  of  finish  and  beauty  of  outline  it  is  unequalled. 
As  will  be  seen  b^'  the  illustration  (Fig.  oO),  the  base  is  broken  off, 
but  we  can  feel  confident  that  it  was  sufficiently  ])rolonj]:ed  to  ena- 
ble the  very  accurately  iinished  barbs  to  be  effective.  We  imagine 
the  prehistoric  hunter  who  sui)ported  a  quiver  of  arrows  with  such 
heads  as  these  did  not  waste  them  on  small  game.    However  great 

the  skill  of  an  arrow  maker,  to  turn  out  such 
work  was  undoubtedly  a  tedious  operation. 

The  second  great  division  of  arrowhcails, 
which  furnishes  less  variety  in  sha|)e,  is  sim- 
plified in  its  study  by  the  greater  uniformity 
of  size,  and  there  is  proof  from  this  alone  that 
their  use  was  for  shooting  [)uri)oses  only.  We 
have  not  yet  collected  a  single  plainly  based 
specimen,  /.  e,  without  a  tang,  that  was  too 
large  to  seem  fitted  for  arrow  purposes,  or  by 
its  size  suiT^estcd  anv  other  use.  This  class 
mav  be  further  subdivided  into  such  as  have 
straight,  convex  or  concave  bases.  The 
largest  number  belonix  to  the  last  series ;  the 
next  in  number  to  the  second  series  and  the 
fewest  specimens  are  those  with  straight 
bases. 

These  remarks  on  relative  abundance  are  liable  to  be  upset  at 
almost  any  time.  As  in  the  case  of  axes,  so  we  occasionally 
meet  with  '*  deposits"  of  arrowheads;''  the  storehouse,  as  it  were, 
of  a  tribe  or  perhaps  of  an  arrow  maker;  and  as  in  such  cases  there 
is  alwavs  a  predominance  of  one  form,  s^o  it  mav  be  that  other  col- 
lectors  have  a  majority  of  straight  based  specimens  from  their  lo- 
cality ;  or  a  future  *"  find,"  will  change  the  relative  proportions 
which  we  have  given.  No  predominance  of  any  one  form,  how- 
ever, marks  the  site  of  the  dwelling  and  workshop  of  the  arrow 
maker.  In  some  cases  the  variety  is  wonderful ;  and  the  broken, 
unfinished  specimens  suggest  that  variety  was  continually  aimed 
at  by  the  'Mlint  chipper."  We  have  seen  several  forms  at 
such  a  localit}',  that  we  have  not  yet  met  with  in  a  finished  state. 
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These  sites  of  skilled  arrow-makers'  workshops  were  nsiially  on 

projecting  points  or  bluffs  overlooking  abroad  expanse  of  country  ; 

and  when  once  visited,  are  known  iminediately  by  the  coimtless 

nambers  of  thin,  splintery  flakes  Ihat  cover  the  whole  gronnd. 

One    such   place   in   particular  lind  ( 

dently  been  so  occupied  for  many  g  r 

ations,  or  by  a  score  o"  arroM'  ina 

during  their  lifetime,  considering  the  vast 

amount  of  chips  and  reftise  material  on 

the  ground.    It  was  a  para<lisc  ;'oi'  ihe 

minerntogist,  fo  '  all  our  mineral  p:oduc- 

tions,  suitable  for  chipping,  seemed  to 

be   there  in  abnndauec.     After  a  rain, 

when  the  chips  wore  free  from  dust,  the 

many  colored  jaspers  presented  a  be 

tiful  appearance.     Isolated  specimens  of  I 

minerals,  available  for  arrow  making,  are  i>wu"i  •m. 

frequently  found  in  the  fields,  that  do  not  belong  there  according 

to  the  given  "localities"  of  mineralogists.  One  of  the  finest 
agates  we  have  ever  seen,  was  a  partially 
chippc<l  mass  found  jnst  beyond  the  town 
limits  of  Trenton,  N.  ,T, 

Triangular  arrowheads,  with  concave  bases, 
are  very  abundant  and  present  some  little 
varifltionM  in  detail.  P'igure  .  1  is  a  heau- 
liful  specimen  of  one  of  tlicso  varieties,  and 
is  of  a  shape  and  size  that  we  fre(inentl,i' 
meet  with.  They  are  mostly  of  black 
qnartzose  stone,  or  cut  from  a  hard  piece  of 
slate.  Tlie  specimen  figure<l  is  of  yellow 
jasper,  with  veins  of  white  quartz  running 
through  it.  A  .second  illustration  of  this 
form,  giving  about  the  minimum  size,  is  that 
'  of  Fig.  52.  It  is  one  of  the  handsomest 
specimens  that  we  liavc  ever  seen.     It  is  enl 

from  a  greenish  gray  jasper,  and  remains  in  its  perfect  condition. 

Like  the  preceding  this  size  and  form  also  is  mostl}'  representetl 

by  black   specimens  cut  from  hard  stone,  but  one  that  is  much 

more  brittle  than  is  this  many  colored  jasper,  of  which  so  many  of 

our  arrowheads  have  been  made.     A  third  variety  of  this  class  of 
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arrowheads,  is  given  in  fignre  53.  The  base  is  so  slightly 
curved  as  to  make  one  doubt  where  to  place  the  specimen.  It  is 
ver}'  nearly  an  equilateral  triangle,  but  is  particularly  to  be  noticed, 
in  that  it  has  not  been  made  with  a  well  deflned  point ;  or  if  so 
originalh',  has  since  been  sharpened  down  to  a  curved  edge,  and 
again  used  as  an  arrowpoint.  Such  arrowheads  must  have  been 
Pjg  54  shot  with  tremendous  force  to  render  them 

effective,  for  the  cutting  edge  is  never 
sharp  as  points  that  have  been  chipped  ; 
and  as  they  now  are,  these  curved  topi^ed 
specimens  seem  better  adapted  to  crush 
than  to  penetrate.  The  specimen  described 
is  cut  from  yellow  jasper  or  a  mineral  ai>- 
proaching  it.  It  has  not  the  gloss  that 
jasper  usually  has.  A  variation  of  the 
form  immediately  preceding  this,  is  given  in  Fig.  54,  of  slate,  but 
well  cut :  this  style  is  very  sparingly  met  with.  The  peculiarity, 
as  will  be  seen  at  a  glance,  consists  in  the  manner  in  which  the 
point  has  been  chipped.  A  single  specimen  of  this  style  would 
probably  excite  no  comment.  The  peculiarity  would  be  considered 
as  resulting  from  a  chance  blow  of  the  arrow  maker.  This  how- 
ever is  proved  not  to  be  so  from  the  fact  that  a  score  or  more 
have  been  gathered,  each,  in  size  and  mineral, 
the  fac-simile  of  the  others.  It  is  probable 
that  one  maker  may  have  fashioned  all  that 
we  have  found,  and  the  style  originated  and 
died  with  him. 

A  handsome  form  is  represented  in  Fig.  55. 
It  has  the  appearance  at  first  glance  of  having 
been  barbed  as  in  Fig.  50  but  the  carefully 
chipped  sides  of  the  base  induce  us  to  believe 
that  it  is  now  in  its  original  condition.  With 
a  shaft  much  narrower  than  the  base  of  the 
specimen,  this  would  bo  one  of  the  most  ef- 
fective arrowpoints  that  we  have  figured.  It 
is  not  a  conmion  variety  in  this  neighborhood 
(Trenton,  N.  J.)  but  we  have  met  with  quite  a  number  precisely  of 
this  pattern  in  the  collections  of  others.  They  are  usually  of  jasper ; 
very  smoothly  chipped  and  are  thin  and  easily  broken.  The  frag- 
ments of  this  form  are  much  more  abundant  than  of  many  others. 


Fig.  55. 


Natural  size. 
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Straight  based  specimens,  as  given  in  Figa.  56,  57,  58  and 
59,  are  very  freqiieutly  picked  up  where  arrowheads  arc  found 
at  all.  Used  wholly  in  bow  and  arrow  Imiitiiig,  tliey  are  scattered 
pretty  much  every  where.  Falling  by 
chance,  hither  and  thither  when  the  linutor 
failed  to  strike  the  game,  they  have  been 
lefl  for  anthropological  entertainment  iiiTtil 
our  time,  to  be  gazed  at  and  their  work- 
manship admire<l.  The  most  usual  form  of 
this  class  is  the  plain  triangle  (Fig.  5G). 
Of  white  or  rose  quartz  or  of  black  slaty  or 
qoartzosc  stone,  they  present,  in  the  (lold, 
so  much  of  a  contrast  to  surrounding  peb- 
bles, as  to  be  readily  detected  and  pieketl  up. 
edged  triangle  varies  considerably  in  breadth  and 
leDgth,  the  extreme  in  length  being  the  quartz 
arrowpoint  (Fig.  57).  Between  these  two  ex- 
tremes, all  the  variations  of  relative  length  and 
Fig.  M.  breadth   exist.     This  latter  figure  is 

perhaps  a  little  more  abundant  than 
the  preceding,  and  when  eveidy  cut 
from  a  piece  of  veined  or  rose  quartz 
a  verj-  beautiful  specimen  of  aii- 
•nt  stone  work.    The  miuiiiinm  size 
of  equilateral  triangular  arrowheads 
of  this  pattern  is  shown  in  Fig.  siH,     This  specimen 
r\e.Ki.  is  cut  from  a  piece  of  dark 

chocolate  jasper.  Its  size  is  usually  found 
cut  from  black  sloue.  and  is  generally  of 
equally  gootl  workmaji-,liip.  Like  the 
more  blender,  green  ja-,per  .specimen  (Fig. 
52),  it  must  have  been  used  only  in  socur- 
ing  small  birds  and  mammals.  A  rare  form 
of  this  olas'i  is  the  pretty  specimen  (Fig. 
uD).  This  is  eut  from  a  piece  of  green- 
ish jasper,  and  while  very  peculiarly  oiit- 
'"■  lined,  still  bears  some  resemblance  to  the 

specimen  already  described  (Fig.  55).  The  base  also  approadies 
that  of  the  beautiful  specimen,  Fig.  4.j,  Indeeil.  we  were  at  first 
inclined  to  believe  that  that  form  was  intended,  but  the  nari-ow 
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Fig.  00. 


Natural  alzc. 


Fig.  01. 


stem  being  broken,  it  was  finished  up  as  we  now  see  it.  Lately  we 
have  seen  several  stems  like  it,  but  smaller,  and  as  they  arc  all 
thinner  than  tlie  stemmed  arrowheads,  and  show  nothing  of  the 
well  marked  central  ridge  tliat  they  have,  we  be- 
lieve that  this  style  was  designed,  just  as  it  is,  but 
probably  for  some  especial  puri>ose  —  some  particu- 
lar game.  They  are  about  as  scarce  as  any  one  va- 
riety, so  far  as  our  experience  in  collecting  goes. 

The  leaf-shaped  arrowhead  and  its  modifications, 
and  those  arrowheads  with  convex  bases,  are  well 
represented  in  numbers,  in  the  usual  day's  "find" 
in  any  neighborhood  good  for  collecting.    The  plain 
leaf-shaped  form  (Fig.  60)  is  the  prevailing  variety, 
and  the  difference  in  size  in  a  large  series  is  but  very 
slight.      They   are   generally   chipped   from   white 
quartz,  and  exhibit  careful  workmanship.     The  point  and  edges 
are  invariably  sharp  ;  the  iiidestructible  nature  of 
the  mineral  having  helped  to  preserve  them  until 
this  time.     When  first  lost,  who  can  say?     A  va- 
riety of  this  form,  verging  into  the  plain  triangle 

is  shown  in  Fig.  61. 
The  plainly  notched 
base  shows  how  it 
was  attached  to  a 
shaft,  which  does 
not  appear  so  read- 
ily in  the  case  of  the 
preceding  form.  The  present  form 
is  but  seldom  met  with.  So  far  they 
have  varied  but  very  little  in  size  or 
material  (jasper)  from  the  one  fig- 
ured. Another  and  peculiar  form  is 
shown  in  Fig.  62.  This  specimen  is 
of  mottled  slate,  and  is  larger  than 
the  general  run  of  leaf-shaped  arrow 
heads,  even  of  tliat  given  in  Fig.  60. 
Its  size  indeed  suggests  the  spear, 
and  we  are  somewhat  inclined  to  think  that  an  arrow  with  such  a 
head  would  be  a  very  uncertain  weapon,  in  the  hands  of  howso- 
ever good  a  marksman. 


Fig.  02. 


Natural  size. 
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In  continuing  the  subject  of  arrowheads,  wc  have  a  few  words 
to  say  concerning  certain  forms  that  have  more  or  less  affinity  to 
those  already  figured,  but  have  peculiarities  of  their  own,  worthy 
of  some  special  comment.  The  first  of  these  specimens  is  illus- 
trated by  figures  63  and  64,  While  bearing  some  resemblance 
to  each  other,  they  are  not  both  fragments,  as  they  appear; 
Figure  63  being  evidently  a  finished  specimen,  as  the  base  is 
chipped  and  not  broken.  This  fact  renders  it  probable  that  the 
other  (Fig.  C4)  has  had  a  chipped  base  of  similar  form,  which  has 
since  been  broken.  Both  have  had,  and  one  still  has,  a  very  good 
point.  Thej-  arc  thick  and  heavy  ;  strong  enough  for  hariiooning, 
bnt  are  not  long  enough  to  penetrate  sufficiently  deeply  to  kill, 
say  a  sturgeon  or  gar.      When  those  wore  in  use,  our  pickerel 


may  have  been  much  larger  tlian  now,  and  in  that  case  tliey  would 
have  been  effective  in  spearing  them,  but  are  too  cumlirous  for 
the  slender  Esjoces  that  uie  now  found  in  our  waters.  In  works 
on  prehistoric  remains,  we  do  not  find  this  form  figured  or  de- 
scribed in  either  atone,  bone,  or  bronze.  Uulcss  one  or  two  frag- 
ments that  we  have  belong  to  this  form,  wo  have  never  met 
with  any  other  specimens  ■tliun  tiie  two  here  figured.  The  speci- 
men given  in  Fig.  C;l  is  of  jasper  and  licavtcr  in  all  its  details  than 
the  other  which  is  of  lighter  nmtorinl  iiud  more  smoothly  chipped 
throughout. 

A  third  ^.xamjilo  of  arrowhead  exhibiting  certain  pccnliaritiea 
is  represented  l.iy  Fig,  Gj.  It  lias  been  frcqui'utly  remarked  tiuit 
arrowheads,  wherever  found  and  of  whatever  ago,  all  have  verj' 
much  in  common;  and  if  n  collection  from  all  quarters  of  tiio 
globe  was  to  lose  the  labels,  it  would  be  a  difficult  matter  to  de- 
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tPiraine  the  locality  of  cncb,  unless  the  mineral,  from  which  tlie^ 
were  iiitide,  w<;ut<l  decide  the  question ;  and  another  interesting 
feature  in  tlic  similarity  lictiveen  arrow,  Fipear  and  hur2>uon  points 
of  an  age  long  jjast  and  those  now  hcing  used  and  made  by  the 
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savogea  who  arc  stiil  more  or 
less  completely  in  their  stone 
age.  Bearing  thin  in  mind, 
we  call  attention  to  the  "  bar- 
IKwnpoiut,"  which  in  all  im- 
portant features  is  ideulical 
with  one  figured  by  Prof.  Niln- 
son,"  and  concerning  which 
he  says,  "  the  stone  points 
(for  harpoons)  vary  in  shape  ; 
sometimes  tliey  arc  as  in  pi. 
iii,  figs.  45,  47.  Such  are  like- 
wise found  in  ScaiiiiL  .... 
The  bi-oad  head  seems  to  indi- 
cate that  they  have  been  har- 
pnous  rather  than  arrowheads.     \  f  ■  yj 

....  It  appears  to  me  cer-  *m^0l^^ 
tain  th.it  pi.  x,  fig.  203  has  '<"'"'«i  •!«■ 
been  the  stone  point  of  an  hnipoon.  ...  A  i>crson  who  had  long 
resided  in  Greenland  recognized  it  at  once  as  such."  Here  we  sec 
that  a  iS'ew  Jersey  and  an  ancient  Hcandinaviaii  specimen,  and  a 
Greenland  one  of  the  present  day  arc  i<leuticat.  If  breadth  of 
the  head  of  arrowpoints    is    an  indica- 

Kis.  CT.  Pi»  <»- 

»—.  tion  of  use  as  hariwons,  then    several 

\i'^  that  we  have  Jignred  must   be  placed 

^O  under  that  heading  ;  but  while  they  have 

i'TO^A  unquestionably     sufficient     breadth, 

^■^  shown   in  Figs.  36  and  .'57  and  .18  and 

«f*'vJ  <*"i  t'"'.v  have  not  a  notched  or  other 

jj^  ,Jl,'v       istyle  of  base,  that  would  serure  a  firm 

(^W      ]  ^Js  fastening  to  the  staff  of  the  implement. 

"^'r-'^-^w''  III  concluilin;;  the  subject  of  "arrow 

heads,"  in  this  present  paper,  we  desire  '■"■''"■ 
to  call  attention  to  two  other  examples  of  specimens  having  u 
marked  similarity  to  those  figured   l>y  ethnologists  in  works  de- 

■StUDC  Age  in  Scanilinaria,  eilileil  liy  Sir  J.  I,ubbo<rk;  iilnle  x,  fl;.  SOS;  aod  pagp  IR. 
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Toted  to  "relics"  of  other  countries.  Prof.  Kilsson,  to  whom  we 
have  BO  ottcD  referred,  figures  on  phite  xiii,  %3.  225-22G,  two 
"  arrow  he  arts",  which  he  refers  to  (piigo  8«)  ns  spears  which 
have  lieeii  worn  flown  and  broken  from  use,  anil  repiiiretl ;  and 
considers  the  si)eeiniens  to  have  lieen  once  like  others  referred 
to,  about  six  inelics  in  length.  Fig.  CC,  found  here  in  New 
Jersey,  is  almost  identical  except  in  size,  which  ia  but  one  half 
that  of  the  Seandinavian  specimen.  It 
seems  not  a  little  curious  that  not  only 
do  we  find  here  preCty  much  nil  that 
characterizes  the  Scandinavian  stone 
age,  but  even  fragments  tliat  have  been 
utilized  are  here  found,  stiowing  ttiat 
they,  too.  have  undergone  a  similar  re- 
storative treatment. 

Figure  C7  represents  a  liaiulsoraely 
chipped,  rough-edged,  blmitly  pointed 
arrowhead ;  at  least  wc  will  here  fol- 
low Prof.  Silsson,  and  call  tJiein  so, 
■  inasmuch  as  he  has  (ignred  the  same 
form,  except,  that  they  appear  more 
roughly  worked.  He  fi'ves  two  ligures 
that  show  the  similarity  hetti'r  than  a 
mere  descriiition  can,  im  pi.  ii.  |ig.  ;»;, 
and  pi.  xvi,  !ig.  2fiC.  In  size  the  speci- 
mens agree. 

As,  moNt  frequently,  stenuned  .irrows 
of  any  variely  are  in  a  fragmentary 
condition,  we  call  altenticm  to  the  illus- 
tration of  a  jasper  arr<iw|Htint  ,(Fig. 
G8)  whidi  is  perfect  in  itself  nmX  qnit^u 
e<]uals,  in  beauty  of  liiiislj,  any  speci- 
men of  Knropean  Hint  chipping  we  Imve 
ever  seen.  Tliere  were  certiiinly  swuc 
among  our  aboriginal,  slime  age  people. 

Taking  it  general  survey  of  the  eollectii, 
have'now  .studied  in  iletuil,  one  or  Iwo  cirenmslancCM  connected 
with  them  become  evident  imd  arc  worthy  of  comment.  As  a  class, 
they  are  usually  about  one-thinl  smaller  than  similar  nrrowpoints. 
a3<leseribe<l  anil  ligured  by  various  authors,  from  Kui-ope  especially, 
and,  looking  at  them  fi-om   a   mincralogical   point  of  view,  we 


cry  skillc'l  niTow  makers 


whcads  that  w 
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finil  that  the  majority  arc  made  of  iiiiiicrnls  that  ore  not  to  be 
fouutl  atiyivbore  in  the  ni-igliborliootl,  or  ovon  in  the  state  ;  and 
as  they  were  uiKiuestionably  manufncturcd  here,  the  mineriils  in 
hulk  niiist  have  been  tmnsportvil  fruni  a  distunc-o.  The  lat^o  jas- 
per hatclict  (or  lancchond.  Fig.  22)  wu!^  one  of  a  hundred  and  fifty, 
all  of  which  were  cut  from  the  same  muss,  and  considering  then 
to  weigh  eight  ounces  each,  we  liave  in  them  a  bulk  of  stone  not 
f^g.  TO.  pleasant  to  cany  as  transporter 

tionwas  then  effected — on  men's 
backs  probably.  Indeed,  near 
where  those  were  discovered,  was 
afteiTvarda  found  a  muss  of  the 
same  niincml  which  was  quite 
heavy  but  we  cannot  now  rceal] 
the  exact  weight. 

Si'EAKS.  —  There    arc    to    be 
found  ill  almost  every  Held,  where 
owheads   are   ever  met  with, 
I  certain  large  fpeeimens  having 
[  all   the   general  features  of  the 
I  pi-ecetliug,  but  were  uuquestion- 
I  ably  intended  for  other  pur|)oseB. 
.   Snch  specimens  we  have  designa- 
ted "spears,"  a  term  which  may 
or  may  not  include  "  lances,"  as 
what  we  shall  presently  denomi- 
nalc  a  lance  may  really  not  have 
j  been  so  used.    Fig,  09  represents 

I  I  n  perfect  specimen  of  ttic  spear, 

L -:--_■.:. :.::—-'--'-''  it  being,  as  arc  so  many  of  the 

Naiariii  tiii-.  arrowheads,   provided  with    the 

tang,  or  projecting  base  ;  and  in  general  appearance  resembles  sev- 
eral of  the  foims  of  thosi*  smaller  implements.  This  specimen  in  of 
Jasper.  Very  well,  but  not  as  finely,  cut  are  many  arrowixiiuts ; 
and  it  shows  Ijj-  its  whole  asjwct  to  have  been  wrought  out  with  a 
view  to  strength  and  durability,  as  well  as  being  elTective  in  the 
chase  or  in  battle.  The  point  and  sides  are  still  very  shaq)  and 
capable  of  inflicting  u  fearful  wound  if  thrust  with  ii  mo<lerate 
amount  of  foi-cc.  The  specimen  figured  is  three  and  threc-<juar- 
ters  long  by  a  little  less  than  one-half  in  width.  This  size  is 
about  the  average  of  the  spears  such  as  we  are  now  describing. 
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Fig.  70  represents  an  allied  yet  much  handsomer  form,  which 
18  quite  rare  and  so  far  has  been  always  found  (by  us)  in  a  frag- 
mentary condition.  It  is  simply  an  enlargement  for  spear  pur- 
poses of  a  common  form  of  arrowhead.  The  workmanship  of 
this  specimen  excels  that  of  the  preceding,  which  may,  however, 
be  due  to  the  greater  tractability  of  the  mineral.  Like  the  other 
spear  we  have  figured,  this  specimen  as  a  hunting  implement 
or  weapon  in  war  is  very  formidable.  With  the  ordinary  force  of 
a  man's  arm,  such  a  Fig.  71. 

spearhead  would  ifn- 
pale  a  sturgeon,  and 
thrown  as  a  javelin 
would  probabl}' 
cleave  a  man's  skull. 
The  sharply'  barbed 
base  would  make  this 
more  efficacious  in 
the  cliase  than  some 
of  the  European 
specimens  figured  by 
Prof.  Nilsson,  which, 
however,  are  usually 
somewhat  larger.  Sir 
John  Lubbock  figures 
a  modern  Esquimaux 
spearhead  in  *'  Pre- 
historic Times,"  fig. 
218,  which  is  verj- 
innocent  looking  in 
comparison  with  this. 

Judging  from  the 
abundance  of  stone 
implements  that  are  ma<le  of  a  much  less  durable  and  easily 
wrought  material  than  jasper,  it  would  soeni  as  though  there  was 
an  ancient  aristocracy,  or  at  least,  then,  as  now,  tijcre  were  two 
classes,  a  more  wealthy,  and  a  poorer  one.  Fig.  71  represents  a 
very  common,  although  invariably  (so  far)  broken  style  of  spear- 
head, differing  somewhat  from  the  preceding  (Fig.  70),  but  closely 
allied,  however,  to  it.  Tiiis  specimen  is  })roader  and  has  been 
longer.    The  base  is  merely  a  straight,  narrow  tang  and  suggests 
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the  base  or  the  precwling,  which  wc  have  reprcsciitwl  ne  similar  to 
this.  The  two  specimens  eacli  supply  to  the  other  the  iiiisBiiig  parts, 
or  at  least  suggest  them.  These  three  allied  Conns  of  tnic  spoars 
are  uot  nhuii<hint.  Probably  they  eonstitute  about  one  per  cent. 
Pl^  -J  of  the  "find"  in  any  Iwal- 

ity,  exeept,  ijerhaps,  the 
sites  of  the  former  labors  of 
niTow  makers.  Here  fVag- 
menls  of  tipeavs  al>ound  in 
greater  pro[)ortion.  Their 
use  rendered  them  more 
likely  to  become  broken 
thun  arrowheads  wouhl  \ie ; 
and  we  now  find  that  a  mneli 
greater  proportion  of  them 
are  broken,  notwithstanding 
their  mueli  greater  strength. 
I'ossibly  their  size,  render- 
ing them  more  conspicuous, 
lias  tc<l  to  their  Imving  been 
more  freiiiiently  g.itheretl 
up,  years  ugo,  when  their 
shape  and  benuty  made 
ttiem  attnictive  ami  curiona, 
before  Ihey  were  eonsid- 
creil  of  scientific  vahie.  "Wo 
know  of  three  beiiutiful 
specimens  of  large  jasper 
speiirs  that  were  picked  up 
by  the  griuidfathev  of  their 
present  owner  over  one  hiin- 
ilrcd  y<'ars  ago.  Indeed,  if 
we  httd  now  in  onr  posses- 
sion one-hidf  of  the  speci- 
mens we  gathered  and  lost, 
wlien  rambling  alniut  the 
country  dnring  summer  vacations,  the  illustrations  of  this  pajwr 
wonld  bo  far  more  attractive. 

As  we  separated  the  arrowheads  into  two  classes,  those  with 
projciliug  bases  and  those  not  so  furnished,  so  we  mnst  also  sepa- 
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Fig.  73. 


rate  the  spears.  Fig.  72  is  a  beautiful  specimen  of  a  spearliead 
of  a  kind  of  flint,  and  mineralogically  is  unlike  any  other  specimen 
in  our  collection.  It  is  tlic  leaf-form  of  arrowliead  enlarged  and 
is  of  fine  workmanship.  As  a  weapon  it  must  have  been  valuable, 
but  it  is  difficult  to  conceive  how  it  could  have  ])een  sufficiently 
securely  attached  to  a  long  shaft.  It  is  little  less  than  five  inches 
in  length,  by  two  and  one-eighth  in  breadth.  We  have  never  met 
with  another  specimen  that  was  like  it  in  all  particulars,  size  in- 
cluded, but  have  seen  them  in  collections 
made  elsewhere  in  the  United  States  and 
in  South  America. 

Lanceueads.  —  Fig.  73  is  a  representa- 
tive of  an  average  specimen  of  those  long, 
slender,  finely  edged  slates,  which  we  hero 
denominate  as  "lanceheads."  They  are 
never  wrought  with  that  care  which  char- 
acterizes arrow  and  spearheads,  but  still 
have  had  sufficient  care  bestowed  upon 
them  to  show  that  they  were  for  some  im- 
poi'tant  puq)ose.  They  are  very  abundant, 
scattered  promiscuously  over  the  whole 
state,  and  turn  up  at  odil  times,  every 
where  and  anywhere.  Along  the  shores  of 
our  creeks  and  from  the  Ixjttoni  of  the  Del- 
aware River,  upland  and  lowland,  it  seems 
to  make  no  difference  as  to  the  character 
of  the  place,  here  or  there,  they  are  ecinally 
abundant.  We  cannot  now  remember  how 
many  specimens  of  them  we  included  in  a 
collection  sent  in  the  sunnner  to  London,  but  we  believe  that 
they,  with  the  pile  now  before  us,  would  number  nenrh'  a  hun- 
dred. We  have  intimated  that  they  were  only  of  slate  —  this  is 
not  so.  The  *' deposit'*  of  which  we  have  si)oken  ahead}',  of  jas- 
per specimens,  of  which  the  large  hatchet  figured  was  one,  was 
composed  of  '*lanceheads"  very  similar  to  this  slate  here  figured. 
As  all  these  '^ slate"  specimens  have  a  well  defined,  blunt  base, 
we  have  thought  that  the  handle  or  shaft  nnist  have  been  here 
attached,  aud  if  so,  then  we  cannot  look  upon  them  as  an^'lhing 
else  than  lances  or  javelins.  The  niajoritf/  of  **  the  jasper  deposit" 
just  referred  to  also  had  this  same  feature  of  a  well  defined  base. 


1-4  imturiil  slzii. 
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^Vlion  such  was  not  the  onsc,  wc  Bhoiil<t  cull  the  spGcimeo  a 
lintchct.  Spocimens  similar  to  tliesc  seem  to  be  characteristic  of 
"finds"  ill  all  parts  of  tlie  globe.  Our  specimen  certainlj'  bears  a 
strong  reHemblnnce  to  the  Ejokkcnmiiddings  lanceheads  figured 
by  Sir  Johu  Lubbock,  afler  Worsase,  in  ''Prehistoric  Times,"  p. 
230,  figs  173, 174,  17a.  Our  spccimeli  is  double  the  width  and 
one-third  longer,  but  we  have  met  with  some  few  that  nere  iden- 
tical in  size  with  the  illiiHtruttons  quoted. 

Knives. — Were  the  specimens  (Figs.  74  iiml  75)  found  on  the 
site  of  tlie  former  labors  of  an  arrow  maker,  or  were  they  but 
very  rarely  met  with  under  any  circnmiitanccs,  we  should  be  dis- 
Fig.  Tl.  Fig.  -5. 


posed  to  consider  them  as  only  worked  jasjK-rs  that  had  been  left 
unfinished  and  were  probably  commenced  for  arrowheads.  Such, 
however,  is  not  tlio  case.  ■  Such  specimens  as  these  ure  scattered 
singly,  say  one  or  two  to  an  acre,  over  all  the  ground  that  we 
liave  searched  for  antittiiities ;  and  allhougli  they  vary  niatcriHlly 
from  "  fiint>«"  that  have  been  designated  '-  knives"  by  Nilsson  and 
Lnbbock,  still  we  have  come  to  the  conclusion  that  as  knives 
they  were  iiseii.  One  consideration  must  heiv  be  borne  in  mind, 
that  it  is  almost  certain  that  tliei-o  was  scarcely  a  single  iuslni- 
ment  bnt  hail  many  uses,  and  as  pocket  knives  are  now  Iretpiently 
a  combination  of  various  tools,  so  the  rudely  <'hipped  ju»pers  ha<l 
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a  mnltipticity  of  uses.  The  edge  being  tlie  prominent  charac- 
teristic of  tbe  specimens,  cutting  must  h»vc  been  the  principnl 
object  in  the  mailing,  and  therefore  we  call  them  "knives,"  Com- 
menting on  a  collection  of  itntiqiiitiee  forwarded  to  him  from  this 
neighborhood,  Sir  John  Lubbock  remarks,  "the  abacDCe  of  flakes 
and  trae  scrapers  surprises  me.  How  do  you  account  for  it?  Is 
there  no  flint  in  the  neighborhoo<l  ?"  There  is  no  flint  in  the  ueigb- 
borhoo<l,  and  as  jasper,  slate  and  sandstone  do  not  flake  off  as 
readily  itnd  conveniently  as  flint  proper,  so  we  <lo  not  have  in  the 
abundance  characteristic  of  Kuroijean  "finds,"  true  "flakes"  and 
''scrapers"  such  as  may  have  been  made  by  almost  a  single  blow; 
and  so  too,  our  knives,  if  those  we  liave  figured  be  knives,  have 
not  a  smooth  e<ige,  aa  a  single  plane  of  rig.  to. 

cleavage  produces,  Init  still  would  surely 
be  effective  for  most  of  the  uses  to  which 
any  "flint"  knife  could  be  put.  The 
specimens  are  always  of  an  elongated, 
oval  outline,  and  vary  little  froin  three 
inches  in  length  by  one  and  one-iialf  in 
width. 

Both  sides  arc  equally  smoothly  chip- 
ped. In  some  specimens,  indeed  in 
quite  a  large  number,  there  is  more  of  a 
carve  to  one  side  than  the  other,  ap- 
proaching in  this  tbe  generiil  appearance 
of  tbe  .scnii-hinar  knives  foinid  in  Swe- 
den. (See  Nilsson's  "Stone  Age,"  plate 
V,  figs..  B8-0.)  Figure  7;>  shows  this 
more,  perhaps,  than  any  other  specimen  i 
Lubbock  has  figured  in  " I'reliistoric  Times"  (page  iiJO,  fig.  214). 
an  Esquimaux  knife,  that  certainly  can  be  (hii)licntcd  without  difli- 
culty,  witfioiU  the  IiaiuUe,  Many  of  the  more  elongated  leaf-shaped 
arrows,  that  had  lost  their  points,  might  have  been  thus  used,  by 
placing  tiie  broken  cud  in  a  bone  handle  and  so  couA'Crting  the 
base  and  sides  into  the  edges  of  a  knife  blade.  As  we  do  not 
often  find  arrowheads  which  give  evidence  of  having  been  re- 
pointed,  perhaps  very  niany  of  tbe  specimens  now  found  without 
points  were  once  inserted  into  bone  handles,  which  latter  have 
long  since  crumlilcil  into  dust. 

ScKAFEit^. —  Every  collection  of  flint  im]>lemcnts  found  in  Eu- 
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rope  accms  to  have  always  a  Ini^e  number  of  mdo  init)lemcnts 
tliat  have  been  called  "  scrapero :"  viz.,  tools  for  scrnping  ami  clean- 
ing  Tuyv  skinH  of  animals,  which  were  afterwards  to  be  converted 
into  clothing.  Prof.  Nilason,  bc8i<k'8  these  "  iicrai«!n*,"  describeM 
a  "streteliiug  implement,"  nhicli  may  or  may  not  be  represented 
hero  by  certain  cai'efuily  cut  jasper  specimens,  which  we  will  re- 
fer to  presently.  Specimens  that  we  here  figure  as  scrajwrs  (Figs. 
7C  and  77)  approach  somewhat  to  the  figures  and  deseriptionfl 
of  Xilsson  and  Lubbock,  but  do  not  agree  wholly  with  either. 
Fig.  7G  will  be  fonn<l  somewhat  similar  to  the  illustration  in  Nilit- 
son'a  work,  plate  ix,  fig.  188.  It  will  be  noticed,  however,  as  in 
all  our  New  Jersey  specimens,  that  lK>th  sides  arc  ebi]iped.  Si)cci. 
mens  such  as  this  nnd  those  following  were  sent  to  Sir  .1.  Luhbock, 
who  expresses  surprise  at  tlic  ubscitce  (in  the  collection)  of  "  true  " 


scrnpcrs.  A<lmitting  the  dissimilarity  between  the  European  and 
the  American  specimens,  we  still  claim  ft>r  ours  gi-enter  beauty  of 
finish  anil  ftilly  as  great  adaptation  to  the  use  intended. 

"  STUETciiisti  lui'LKMESTs." — Prof,  Nilsson  calls  by  this  name 
certain  forms  of  stone  iinplemcnts,  which  he  says  resemlile  greatly 
"the  bone  im|)leinent,  provided  with  a  handle,  which  is  there  used 
for  stretching  the  skins  in  order  to  give  them  the  mpiisite  soft- 
ness," The  figure  that  he  gives  is  represented  with  a  sharp  edge, 
but  he  says,  in  the  body  of  the  work,  that  '•  the  widened  part,  rep- 
resenting the  eilgc,  has  been  rouncleil  offhy  conitfaiit  wen r,  proba- 
bly from  being  rubbed  against  leather  or  something  of  that  kind." 
("Stone  Age  in  Scandinavia,"  p.  77.)  The  widened  part  of  our 
specimens  (Figs.  7H  and  7'J)  are  not  worn  smooth  in  one  sense 
but  the  ridges  arc  not  acute  enough  to  endanger  the  leather  by 
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Fig.  79 


catting,  and  we  can  readily  see  that,  pro\ided  with  a  handle,  they 
would  be  well  adapted  to  the  use  he  mentions  with  refe  enco  to 
Scandinavian  specimens.  One  argument  in  favor  of  these  spec- 
imens being  used  for  domestic  purposes,  is  tliat  we  have  found 
them  numerous  in  certain  localities,  where  the  large  number  of 
fragments  of  pottery,  " corncrushers,"  pestles,  etc.,  shows  that  on 
that  spot  once  was  a  dwelling  or  village  of  those  ancieut  people 
who  utilized  the  ''relics"  that  we  have  been  describing.  As  to 
their  manufacture,  we  have  but  to  remark  that  they  appear  to 
have  been  made  from  the  mineral  directl}',  and  not  from  the  bases 
of  broken  spearheads,  our  reason  being  that  they  are  generally 
thicker  and  wider  than  spearheads ;  though,  on  reference  to  the 
spearhead .  (Fig.  G9),  it  will  be  seen  that  the  basal  third  of  this 
specimen  would  make  a  "  stretcher"  very  similar  to  the  one  we 
have  figured  here,  79.  These 
stretchers  or  skin  dressers  are 
quite  abundant.  From  one  field 
of  but  eight  or  ten  acres  we  have 
over  seventy  specimens,  all  agree- 
ing remarkabh'  in  size  and  shape, 
and,  with  one  exception,  all  are 
cut  from  jasper. 

Somewhat  allied  to  scrapers, 
hatchets ;  and  in  a  measure  sul 
generis^  is  the  next  illustration  we 
shall  give.  The  specimen  itself 
is  a  light  yellow  jasper  *'  flake," 
subsequently  chipped  about  its  edges.  If  a  'Miatchot"  handle 
were  attached  to  the  centre  of  the  flatter  side,  or  base,  the  stone 
would  then  make  a  comparatively  good  double  edged  axe  or 
hatchet.  If,  however,  a  short  bone  handle  had  covered  the 
straight  side  or  base,  then  the  spi^cimen  could  have  been  used  as 
a  knife,  or  "  skinner,"  although  now  its  edge  is  too  irregular  and 
dull  for  skinning.  When  sharper,  howev  r.  it  could  have  been 
utilized  in  detaching  the  tough  hide  of  the  bison  or  a  deer ;  but 
whether  or  not  the  bison  ever  roamed  in  New  Jersey,  we  know 
not.  Lubbock  figures  as  *'  flint  implements,"  a  series  of  speci- 
mens taken  from  a  tumulus  at  West  Kennet,  Eng.,  (Prehistoric 
Times,  p.  153,  figs.  147-50;)  avd  to  his  I'gure  150  our  speci- 
men certainly  bears  great  resemblance.      As  Sir  John  Lubbock 
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(toes  not  give  niiy  otLcr  name  to  tbe  Hpeciinonx.  nor  Buggpst  their 
probable  particular  use ;  we  can  only  folow  his  example,  r»  to 
figure  80,  and  eall  it  an  " implement."  'IIiik  certainly  in  an  esmy. 
bnt  scarcely  satisfactory  ivny  of  escaping  n  Ironble,  which  perhaps 
is  little  bettered  by  the  sii^estion  that  Just  snch  a  chipped 
flint  may  not,  by  its  original  owner,  tmvc  been  specially  set  apart 
for  particular  use  or  uses,  bnt  have  been  a  sort  of  "  handy  com<s 
by,"_vnlnablc  to  ciiisli  n  mussel,  or  crack  a  ninnow  l)one,  but  never 
designated  by  its  first  possessor,  as  either  the  one  or  the  other. 
Indeed,  would  not  a  people  whose  ndvaiicement  was  but  thus  far 


Nnliaral  iliw. 
progressed — a  stone-nge  people — be  liniiletl  in  the  variety  of  im- 
plements, and  adepts  in  the  art  <jf  multiplying  uses  for  a  single 
simple  article? 

PEUFORATtK  Stones. — In  the  fourth  volume  of  the  Akeukax 
Natlkalist,  p.ige  ;t80,  we  have  described  and  fignntl  a  cnriously 
fonned  "relic"  found  near  Trenton.  AVe  now  know  that  they 
are  fi-e(juently  found  in  the  west,  and  since  the  publication  of  the 
notice  of  our  Jersey  specimen,  a  figure  of  an  allied  ca^^-ed  stone, 
from  Vermont,  has  been  published  on  page  Ifi,  of  the  fifth  volume 
(1«71).  Figs.  81,  81a,  is  an  oniament  or  "gorget"  (Squier 
and  Davis)  found  in  the  same  field  witli  the  specimen  we  have 
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referred  to  (Amer.  Nut.  page  380,  1870).  It  is  of  softer  ma- 
terial and  perliaps  not  as  finely  linished  as  some  simiiar  speci- 
meus ;  but  the  hole  that  runs  the  whole  length  of  the  specimen  is 
as  perfect  as  any  drilling  in  metal  that  we  have  ever  seen.  The 
width  of  the  specimen  in  the  centre  is  just  one  inch.  The  breadtli 
at  the  top  one  and  one-half  inches.     As  in  the  specimen  iigured 


Fi;,'.  81, 


Nntiiral  size. 

in  the  Naturalist  for  March,  1871,  p.  15,  this  has,  also,  the  perfo- 
ration slightly  smaller  at  the  apex  than  at  the  base.  Another  per- 
forated stone  is  the  elongated,  quadrangular  flat  blone  (Fig.  82). 
This  specimen  has  been  careiully  polished  and  is  very  graceful  in 
outline.  The  perforation  near  one  cud — the  smaller  —  is  evenly 
drilled  from  each  side  to  the  centre,  where  the  two  depressions 

Fig.  SI  a. 


Section. 


meet  in  an  opening  one-third  the  diameter  of  the  drilling  at 
the  surface.  The  use  is  perhai)s  a  matter  of  doubt,  but  the  per- 
foration suggests  that  it  was  suspended  by  a  cord,  })robably  around 
the  neck.  It  has  been  suggested  that  it  was  used  as  an  ''  ear 
drop." 

FisiiiNG-PLUMMETS.  —  Girdled,  globular  or  oval  pebbles,  which 
have  been  designated  "  fishing-plunnncts,"  are  very  abundant.    We 

AMER.  NATURALIST,  VOL.  VI.  15 
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Iinvc  never  met  w'ttli  any  Imving  more  tbuii  tlie  one  groovo  each,  tB 
tit-  w-  Prof.  Nilsson  ilcscriliPM.     Imlwil.  oni> 

t>i  liis  Kpci-imoDS  be  mentions  a»  com- 
ing from  llio  Delaware  River.  Penn- 
sylvania; and  as  oura  (Fig.  *(3)  was 
picked  ii])  from  tlie  aliore  of  that  rif  er. 
Ihfp  Tiuti/  /"ii'C  Iwltrtifff^  I'l  the  luimr  mi  t 
While  Ihc  ftiPt  <tr  llio  vast  mnjorily  iif 
tliese  stones  being  round  In  the  b<iln 
of  riverH  or  on  the  iuunedinte  sliorce 
woiil<l  naturally  snggeot  llie  use  now 
iitlrilmtod  to  them,  itlill  very  many  are 
found  ii])luiid  far  fhnn  any  n-nt«r  at 
present ;  ao  thai  tliey  may  have  ha«l 
some  other  use  than  net  neighls,  or 
ba\x'  been  lost  in  the  traii.sportation 
of  nets  overland. 

PoTTKiir.— Aswe  liave  nothing  hnl 
(Vagiuenls  to  otfer,  we  will  close  our 
extended  notiee  of  "  Indian  antiqui- 
ties" with  a  few  woiils  concerning 
these  specimenB  (Figs.  t^4.  83,  66. 
MRiHrmTim.  A7).    In  the  style  of  decoration,  tbese 

will  be  seen  to  vary.  On  examining  a  vast  quantity  of  such  tVng- 
incuts,  we  find  no  wtlier  forms  of  oruanientntion,  but  fretjiienHy  d 
combination  of  two,  Uirec 
or  all  of  these  forms.  Fig. 
84  is  part  of  the  top  of  an 
urn  or  vusc,  and  tlie  rim.  as 
distinct  from  the  sides  of 
tlic  veueul,  is  well  shown. 
On  comi)arlson  with  frag- 
ments figured  hy  Sir  John 
Lubbock,  in  "Prehistoric 
Times"  (page  134.  figa. 
liil-4).  we  find  that  tliv 
New  Jersey  spreimens  an* 
not  greatly  dissimilar  wul 
are  quite  as  hand  some. 
To  what  e.ttent  Uic  "al>- 
origines"  were  vegetariuns,  or  were  adepts  in  gastronomic  science. 
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is  difHcuIt  now  to  determine ;  but  beaictes  the  vast  qiiuntity 
of  rragments  of  pottery, _t bore  are  frequeutly  to  be  found,  long, 
cylinrlriiial  stones,  with  tapeieil  anJ  polished  euds,  that  for  want 
or  a  better  name,  pi'rhnps,  are  entitled  "  pestles."  They  are  too 
well  knmvn  to  need  a  figure  given  oi'  anj'  speeimeii,  and  their 
whole  extent  of  variation  is  in  length  and  diameter.     Tlie  liirgest 


W'-tre  hsvp  ever  aoen  is  in  the  possesston  of  Dr.  John  W.  Ward  of 
Trenton,  and  was  found  near  that  place.     It  is  seventeen  and  one- 

\  Iialf  inches  in  length,  and  scant  eight  inches  in  circiimfereuee. 
It  ts  bevelled  at  either  end  and  polisheil ;  indicating  that  the  ends 
were  used  in  cTnahing  corn  ( ?)  by  striking  blows,  rather  than  by 
rolling  the  pestle  in  the  depression  of  a  basin-shaped  stone.   Very 


rig.  »a. 


tnftiiy  of  these  pestles  are  less  uniform 
I  in  their  circnmfercnces,  being  nearer 
ovoid  cylinder  in  shape  than  truly  cyli 
,  some  specimens 

have     gathere<l, 
have   a   some- 
what   ixilished 
I  surfaeo    at    the 
middle,  showing 
,  tliat    the    usual 
o  o  n  t  a  e  I    was 
tliere,    rather 
•  UM  I M.  ^j^_^|^  ^j  ^j^^  ends. 

Very  many  of  these  "pestles  "  are  of  diminutive  size,  varying 

fh>m  three  to  seven  inches,  and  of  diameter  in  proportion.    Tlieir 

use  la  plainly  iiKlicated  by  the  occas  onal  presence  of  a  slmllow 

I  morUr;  a  circular  flat  stone,    u  the  centre  of  which  is  a  depres- 

I  sion  that  has  been  gradually  worn  by  the  constant  rubbing  action 


of  tlie  little  pestle.  Tlieir  iiHt>  was  nniiticsliunnlily  to  prppnrc  tJit* 
paint  iis4!il  in  the  dccunttiuii  til*  Uiv  \'aw  and  IxHly.  Judged,  une 
s{reuiini.'ii  or  auciti  mortiir  nn<l  pc-ntle,  OKbnmi'd  with  a  skelelun 
and  sornu  wenpons,  had  n  bard  cake  of  rcildiali  clay  niling  uji 
the  depression  of  tbo  uiortar,  which  wast  the  more  ciwily  rwog- 
nixable.  n»  the  Burrouiiding  oaitli  was  of  a  |)i.-cnliur  dhK^tilock  color, 
hi-iuf;  an  ndinixtiire  of  tin*  suHaL-e  loam  nnrl  underlying  Mnc  triaa- 
8io  (!lay  tliut  is  ao  abuiuhmt  in  the  tieighliorhood  of  Trenton, 
New  Jersey. 

Of  other  impIemenU  belonging  to  our  prehirtorip  kitchens,  there 
is  but  little  to  be  said,  except  of  certain  large,  saddle-shnpi.il 
Mtnncs  that  are  claimeil  to  have  been  nBe<I  as  the  "  mtlU"  whrrrnt, 
by  the  use  of  large  pestles,  maise  was  erushod  Ijcfore  buing  nwsl 
as  food.  Cerlaiidy  eeycral  »pch  stones  na  wb  refer  to  were  adini* 
rably  adajttcd  for  Just  euch  use ;  and  we  doubt  not  that  to  consider 
them  n»  eoro-milU  i§  correct.  They  have  invariably  been  too  un- 
wieldy to  move  from  the  fields  for  purposes  of  illustration ;  abd 
in  fact  have  varied  so  in  shape,  that  no  uue  illustrnlion  Would  givv 
H  general  idea  of  the  whole  set. 

The  same  remarks  will  apply  to  other  largo  stones,  that  appear 
to  bnve  licen  utUiised  by  the  Kcdinan,  and  an>  called  "  aiivils," 
for  want  of  u  more  cori'cct  designation.  Dr.  Thomas  S.  Mtv^'vns 
of  Trenton,  to  whom  we  are  iiideblcil  for  many  favors,  has  called 
our  nttenlion  to  one  such  anvil,  which  was  fonnd  on  the  site  of  an 
"Indian"  village.  The  stone  in  qnoation  i»  about  twenty  iuches 
in  height;  has  an  hour-glass  contraction  at  tbo  middle,' and  has  a 
leve1,eircular  surface  at  cither  cud  of  about  nine  iuchcsiu  dmmetcr. 
Wtiere  contriinted  at  the  middle,  il  measures  alwut  live  or  six  iiicli- 
es  in  diameter.  The  pri-sent  shajw  of  tbo  stone,  we  found  on  trial 
to  bo  admirably  adapted  for  use  as  an  anvil,  or  "  bench ;  "  l>j'  pbM> 
iug  it  before  you,  between  the  legs,  and  seating  yourst^lf  upon  the 
ground.  Thus  iki  sit  lone  d.  one  could  easily  imagine  Uimsclf  a  pre- 
historic arrow  maker,  resting  one  surface  of  o  block  of  jasper  upon 
the  upper  face  of  the  anvil,  luid  striking  off  the  pn^cious  Bakes, 
that  11  subsequent  laborious  cliippiug  woidd  transform  to  such  deli- 
cate arrowheads  as  wo  have  ligured.  Whether  such  an  anvil  as 
here  dcscrllu'd.  was  shapcii  from  a  globular  lioulder  or  not,  is  n  very 
diflioult  question  to  duoide ;  but  judging  from  the  niinernlo^ojil 
character  of  thu  iiuph'Uient,  we  tiousider  that  it  originally  had 
some  resemblance  to  its  jiri'sent  shiipc.  and  was  attcrwards  chipped 
Lo  perfect  the  umromuty  of  its  hourglass  contraction. 
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We  have  now  describoil  typical  specimens  of  our  collection.  It 
must  be  borne  in  mind,  that  they  are  all  from  one  limited  locality, 
except  one  axe,  and  that  collectors  may  now  have  or  may  discover 
within  state  limits  much  that  wo  have  not  seen.  We  may  add  to 
our  own  collection  as  the  years  roll  by  ;  but  notwithstanding]:  all 
this,  we  believe  that  the  ground  has  been  sudiciently  gone  over  to 
warrant  us  in  heading  our  article,  the  Stone  Age  in  New  Jersey. 

Note. — Sinoc  the  orij^iual  maniHcript  of  this  article  was  written  I  have  had  an  oppor- 
tunity of  seeing  "  IIa*okw«'hlftrM  Narrative;  "  an«l  tliis  missionary  tlierc  8tat<'s,  that  the 
New  Jersey  bank  of  the  Dehiware  River,  from  Trenton  to  Bdnlentown,  was  orciipied 
by  a  *'gre<it  king'' to  whom  the  m-my  lesser  diiefs  were  subservient.  This  fact  may 
expliiin  why  this  locality  is  so  sinjrul:uiy  rich  ami  varied  in  its  forms  of  antiquities. 
May  not  the  i»urrounding  tribes  iiave  brought  hither,  as  tribute,  tithes  of  their  choicest 
weapons.  an«l  thus  explain  why  so  many  Hpe<'iinoiis  of  weapons  of  foreign  minerals  are 
giithered  in  the  fields,  which  possess  nnturalhi  none  of  tlie  minerals  of  which  so  many 
of  the:^e  implements,  are  mule?  As  ILcckwelder  was  one  of  the  earliest  Europeans 
Tisittng  these  part.s,  his  account  is  well  wortli  n-fcrring  to.  whether  our  assumption  be 
correct  or  not.  It  is  interesting  to  know  tliat  the  locality  of  which  we  have  treated,  was 
once  a  place  of  importance  to  the  people  whose  scattered  relics  alone  are  lell  for  us 
to  study  Uicm  by. 
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SiEBOLi/s  Partiiex()gene:<is.*  Profossor  Vou  Sie])old,  well  known 
by  his  first  work  on  the  Parthenogenesis  of  the  bees  and  silk 
worm  {Bomhyx  mori)  gives  here  further  statements  of  a  similar 
development  in  PoJisffs^  TV.spa  hftlsatim.^  Nematus  vontriros}fS^ 
Psyche  helix,  Soleiiahia  tn'quetrella  and  JicheneUa,  Apus  cancrlformis 
and  prodnctus,  Artemia  saUna  and  LimnanUa  Jlermannf.  The 
facts  reported  are  the  results  of  observations,  continued  through 
a  dozen  or  more  years.  The  manner  of  o])servfition,  and  the 
statement  of  the  facts  are  equally  interesting  and  important. 
They  form  a  masterpiece  and  indeed  a  standard  for  every  zoolo- 
gist desirous  of  knowing  how  to  observe  and  how  to  study. 
There  are  twenty-one  observations  concerning  A  pus  reported  from 
the  j'cars  1857  to  IHC)[)  at  four  different  localities,  in  Bohemia, 
Croatia,  Poland  and  Ital}'.  The  number  of  collected  and  investi- 
gated specimens  for  each  observation  varying  between  21,  100, 
500,  1000  and  even  6700  I  Males  were  found  only  in  Krakau, 
Breslau  and  Croatia.     In  Bavaria,  near  Gossberg,  Siebold  did  not 


♦  Beitriigo  zur  Partheuogeuesis  der  Aiithropods  von.  C  Th.  E.  v.  Siebold.  Leipzig. 
1871.  pp.  238,  pi.  2. 
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find  nuy  timles  in  ten  obs?rvatioiiH  in  the  ftaiiii;  pliiee  in  Mio  3-Mirfl 
1857  and  18C9.  altliongb  noiirly  10,U0il  Hpi^cinicns  wprp  ciircriilly 
investigated.  The  oLapter  on  Polistea  U  really  a  iiiasterjiiwio. 
Iti  the  cfiDr lulling  ruiinirlcs  is  stilted  tlie  law  thot  In  Hyiiieiiup- 
bira  (Atiido!,  VespidiG,  Tetithreilinidce)  the  purtheuo>!ene»iB  de- 
veloptiient  always  results  in  inalea,  while  in  Lepidoiitora  aiid 
Crustacea  (I'sycUidte,  Talieporidre,  PhyllopoHa)  alwaya  fcinali^n. 
The  first,  the  I'lirtUenogeneaia  resiilting  in  mnlee,  ia  called  Arnono- 
toxy  by  Lenokart  ;  the  second  resulting  in  femalca  ia  callenl  ITiely- 
toxy  Ijy  Siebold,  There  arc  some  observations  recorded  on  an 
initial  develu|iinL'nt  nithuiit  impiegualion  or  the  egig  in  verte- 
braf«  iinimaU,  by  Oelliielicr  on  the  lien,  by  Ilensen  on  Iho  rtilibit, 
by  L.  Agas^iz  on  coillisbes.  Finally,  the  fiu-t  that  no  mnltf  uT 
tile  eel  has  been  found  in  shaken  ;  a  fact  which  enggoate  that  tliey 
are  produced  by  parlbenogenesie. — H,  Haren. 

EriiKouiiAi'iiy  of  the  Shores  of  BEimtsn  Sea.» — Tliis  well 
known  author  having  visited  Behring  Sea  nearly  forty  ycnra  ago, 
has  now  collected  all  tbe  otliuographioal  facts  of  those  iiarta, 
as  its  people  are  rapidly  becoming  extingniaherl  and  their  customs 
are  dying  out.  The  chapters  are ;  concerning  the  Aleut* :  conecm- 
tng  Koljuscbes ;  the  names  of  the  people  along  tlie  northern  Amer- 
ican and  Asiatic  shores;  vojnge  from  Karntschatka  to  Sitka; 
reception  in  Sitka;  the  Koljusehcs  in  Sitka;  the  religion  nnd 
legends  of  the  Koljiiacbes ;  liberty  and  slavery  of  the  Koljuschrs ; 
their  exterior  appearance  ;  their  industry  together  with  that  of  tbe 
neighboring  people,  their  dress  and  tbe  material  of  it,  their  ftliip- 
buUdlng,  the  uietalhirgy,  their  food  and  vessels  for  preparing  It ; 
the  Aleuts,  their  physical  constitution,  sexual  cnstonts,  durell- 
iiigs,  Bhiphuilditig  nii<I  navigation,  weaiions  of  the  chae«  and 
hunting,  anatomy  and  medicines,  sense  of  beauty  and  ujsthetical 
enjoyments,  legends  and  songs,  numbers  in  the  language  and 
words  for  numbering  of  all  people  aj-oiiud  tlie  Behring  sea. 
Finally,  there  is  a  chniiter  on  tlie  history  of  the  instruments  used 
for  making  (Ire  by  primitive  people. —  tl.  IIaokx. 

KAiaT  Staoes  of  Dragon  FuEs.t — The  dragon  flies  are  said  to 

b<r  Prur  A.  Errnu  Id  Uie  ZeltiH-hrtlt  nit  Kthaology.  ISK  u 
p.  IW-  ITS  p.  IM-2UI  Willi  K  mav. 

1  lUmtnitcil  Cntnlojnio  of  Um  MiismjinurCnniparMIre  ZwI'iFj-,  Nu.  V,  Tlw  Imma- 
lltre  Hide  of  ihii  OiltmnM.  Purl  I.— SiiliCimily  Uomphln*.  Hj  Lauu  C»bol.  LufB 
tro.  |ii>.  li,   TliiVD  lllhograpblc  ptalei.   Cnmtirlilge.    inz. 
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be  difficult  to  raise  from  the  larva  state,  but  the  difficulty  can  be 
overcome,  and  we  hope  that  this  paper  with  the  beautiful  plates 
containing  figures  of  so  many  forms,  may  excite  students  in 
entomology  to  rear  our  drngon  flies  in  acpiaria.  It  is  this  kind 
of  work  that  tells  in  advancing  science,  and  a  work  to  which  the 
labors  of  systematists  are  largely  prej^aratory.  Those  who  live 
awa}'  from  libraries  and  museums  can  easily  devote  themselves  to 
observing  the  habits  and  early  stages  of  insects,  and  thus  do  as 
mucli,  or  even  more,  to  advance  entomology  than  tliey  who  give 
their  time  to  describing  new  species.  Mr.  Cabot  describes  the 
immature  stages  (larva  and  pupa)  of  seventeen  species  of  which 
four  were  raised  and  identified  beyond  any  doubt.  Dr.  llagen 
holds  himself  responsible  for  the  determination  of  the  species 
and  gives  a  synopsis  at  the  end  taken  from  Mr.  Cabot's  descrip- 
tion. 

The  Lens.* —  In  spite  of  the  fire  the  first  number  of  this  new 
scMcntific  journal  has  been  reprinted  and  issued  with  conunendable 
promptness.  Among  the  original  articles  is  a  conspectus  of  the 
^^  Families  and  Genera  of  the  DiatomaceyL*,"  by  Prof.  II.  L.  Smith, 
which  will  prove  very  useful  to  students ;  while  botanists  will  be 
interested  in  the  list  of  plants  about  Chicago,  by  II.  II.  liabcock. 
Dr.  J.  f].  Woodward  describes  a  new  method  of  plK)tographing 
histological  preparations  by  sunlight.  I)i'.  Dan  forth  contributes  a 
useful  article  on  the  i)reparation  and  })reservation  of  sections  of 
soft  tissues,  and  the  editor  gives  us  a  list  iA'  the  Diatoms  of  Lake 
Michigan  with  a  descrij)tion  of  a  new  Khizosolenia  (7i*.  orioftsis). 
The  selected  articles  and  miscellanv  are  timely,  and  the  whole 
appearance  of  the  magazine  very  pleasing. 

BOTANY. 

Dispersion  of  Seeds  by  the  Wind.  —  A  Kerner,  director  of 
the  Botanic  Ganlen  at  Innsbruck  in  the  Tyrol,  has  contributed  a 
very  interesting  i)aper  on  this  subject  to  the  *'Zeitschrift  des 
Deutschen  Alpen-vereins."  In  order  to  ascertain  the  extent  to 
wliich  seeds  are  carried  by  currents  of  air,  the  writer  nia<lc  a 
careful  investigation  of  the  flora  of  the  glacier-morainiv,  and  of 


♦A  Quarterly  Journal  of  Microscopy  and  tlio  allieci  Natural  Sciences:  with  the  Trans- 
actiouri  of  the  State  Mierosropical  SiM-irty  of  Illinois.  Edited  by  S.  A.  liriggfji,  Chicago. 
No.  1,  8vo.  pp.  Gt.  1871.    AVith  a  lithographic  plate  and  wood  cuts. 
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the  seeds  found  on  the  surface  of  the  glaciers  theinselvcfl,  believ- 
ing that  these  must  indicate  accurately  the  species  whose  sewls  arc 
dispersed  l)y  the  agency  of  the  wind.  Of  the  former  <lescription 
he  was  able  to  identify,  on  five  different  moraines,  one  hundred 
and  twenty-four  species  of  plants,  and  a  careful  examination  of  the 
substances  gathered  from  the  surface  of  the  glacier  showed  seeds 
belonging  to  thirty-six  species  wiiich  could  be  recognized  with 
certaint}'.  Tiie  two  lists  agreed  entirely  in  general  character,  and 
to  a  considerable  extent,  also  specifically  ;  belonging,  with  scarcely 
an  exception,  to  plants  found  on  the  declivities  and  in  the  moun- 
tain valleys  in  the  immediate  vicinity  of  the  glacier ;  scarcely  in  a 
single  instance  even  to  inhabitants  of  the  more  southern  Alps. 
M.  Kerner's  conclusion  is  that  tlic  distance  to  which  seeds  can  be 
carried  by  the  wind,  even  when  provided  with  special  apparatus 
for  floating  in  the  air,  has  generally  been  greatly  over-estimated  ; 
and  this  is  very  much  in  accordance  wiiii  the  view  a<lvanced  by 
Mr.  Bentham  in  his  Anniversary  Address  to  tiic  I^innican  Society 
of  London,  in  18G9.  Along  with  the  seeds  M.  Kerner  found,  on 
the  surface  of  the  glacier,  more  or  less  j>erfect  remains  of  a  num- 
ber of  insects  belonging  to  the  orders  Lepidoptera,  llymenoptera, 
Diptera  and  Coleoptera,  which,  like  the  seeds,  belonged  almost 
exclusively  to  species  abounding  in  the  immediate  neighborhooil 
of  the  glaciers. 

The  species  of  plants  which  are  specially  inhabitants  of  the 
higher  mount^iin  regions  M.  Kerner  divides  into  two  classes.  In 
the  first  the  seed  or  fruit  is  provided  with  an  appendage  of  various 
kinds,  to  enable  it  to  be  carried  easily  by  the  wind  ;  tiie  species 
possess  generally  a  siiort  span  of  life,  are  continually  shifting  their 
habitat,  will  grow  where  there  is  scarcely  any  soil,  and  especially 
love  to  establish  themselves  in  the  clefts  or  on  the  inaccessible  si<le8 
of  rocks  ;  their  floating  apparatus  appears  designed  rather  to  enable 
them  to  reach  these  habitats,  where  no  other  plants  could  establish 
themselves,  than  to  be  carried  any  great  distance  by  the  wind. 
Tiie  second  kind  are  much  more  stationary,  have  a  greater  length 
of  life,  require  a  richer  soil,  are  unprovided  with  any  apparatus 
for  flight,  and  can  advance  only  very  gradually ;  they  are  conse- 
quently much  less  abundant  than  the  first  kind.  From  tiie  above 
observations,  and  the  fact  of  the  existence  of  detached  localities 
for  some  of  the  mountain  species  in  the  Tyrolese  Alps,  very  re- 
mote from  their  more  abundant  habitats  further  south,  M.  Kerner 
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draws  the  conclusion  that  at  a  period  subsequent  to  the  glacial 
epoch  a  warmer  climate  than  the  i)resent  overspread  that  i)art  of 
Europe,  when  the  species  referred  to  extended  over  a  wide 
area,  of  which  the  present  isolated  localities  arc  the  remains, — 
A.  W.  B. 

Mimicry  ix  Plants.  —  In  the  January  number  of  the  London 
"Popular  Science  Review"  Mr.  A.  W.  Bennett  brings  forward 
some  remarkable  illustrations  of  this  sin*2:ular  class  of  phenomena, 
which  he  divides  under  two  heads : — those  relating  to  the  whole 
habit  and  mode  of  growth,  and  those  which  rchite  to  the  develop- 
ment of  some  particular  organ  or  part.  Of  the  former  kind  a 
very  familiar  instance  occurs  in  the  extraordinary  resemblance 
between  the  succulent  plants  which  form  so  prominent  a  feature 
in  the  flora  of  the  sandy  deserts  of  America  and  Afiica,  belonging 
to  the  widely  dissociated  genera  Cactus^  Euphorbia  and  Jlnpelin  ; 
and  instances  of  this  kind  the  writer  thinks  mny  generally  be 
accounted  for  by  similarity  of  external  conditions.  Far  more 
difficult  is  it  to  explain  the  cases  of  'Mnimicry"  which  ccnne  under 
the  second  head,  in  which  species  growing  either  in  the  same  or 
in  ditferent  localities,  imitate  one  another  to  a  marvellous  degree 
of  closeness  in  the  form  and  venation  of  the  leaf,  the  external 
appearance  of  the  seed-vessel,  or  iji  some*  other  })artii'ular  organ  ; 
and  of  this  kind  several  illustrative  drawings  are  given.  It  ap- 
pears impossible  to  suggest  any  exi)lanatioii  of  this  curious 
phenomenon  like  that  which  has  been  brought  forward  in  the  case 
of  similar  close  resemblances  in  the  animal  kingdom,  viz.,  ''pro- 
tective resemblance"  springing  up  by  the  operation  of  natural 
selection,  and  these  singular  facts  seem  to  deserve  closer  attention 
than  thev  have  vet  received.  Mr.  Bennett  doubts  whether  natural 
selection  is  adequate  to  account  for  the  growth  of  organisms  of 
this  description,  and  believes  we  nnist  recur  to  the  predarwinian 
doctrine  of  *'  design  '*  in  nature.  —  A.  AV\  B. 

Nardosmia  palmata.  —  About  four  vears  ago  mv  attention  was 
called,  by  Prof.  Albert  Iioj)kins,  to  a  locality  in  this  town  where  the 
Nardosniia  jKiJmata  Hook,  is  somewhat  plentiful.  It  grows  in 
nearly  open  ground  ;  only  a  few  large  trees  and  some  ])ushes  being 
near,  and  in  the  immediate  vicinity  of  a  perennial  spring  of  pure 
cold  water.  What  are  the  New  England  localities  of  this  rare 
plant? — Sanbokn  Tknney,   WilUamn  College^  ^fass. 
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Note  of   Icterus  Baltimore.  —  The  following  is  the  spring 
note  of  tlie 

Ilang-nest.  

■a  if  i^r  "Tt  'T^r  "r-^ 

-V14 I irit I be I M I M- 


Sdmctiinos  the  first  part  has  five  notes,  instead  of  four ;  and  the 
part  after  the  rest  is  sometimes  sung  without  the  preceding  part. 

—  S.  S.  IIaldemax. 

Note  of  Kana  ripiENS.  —  The  voice  of  the  bullfrog  is  the 
vowel  of  un^  pronounced  like  the  French  nasal  ?//»,  and  repeated  in 

gronj)s  of  three  notes :  the  last  one  con- 
Bull-frog^         ^  verte<l  into  a  kind  of  dipthong,  as  if  by 

the  closing  of  the  organs  over  the  issuing 
sound.  Not  having  hoard  the  sound  for 
manv  vears,  I  write  from  recoUoction,  for  which  allowance  must 
be  made.     Popularly,  this  frog  is  supposed  to  say,  Blud-an-ounz! 

—  S.  S.  IIaldeman. 

Disappearance  of  the  Colorado  Potato  Beetle  at  Niles, 
Michigan. —  In  the  May  number  of  the  Naturalist  for  1871,  I 
gave  a  brief  account  of  the  Colorado  Potato  Beetle,  as  it  was 
observed  on  the  farm  of  .lames  Hudson  during  the  two  previous 
years.  As  these  beetles  have  apparently  disappeared  from  that 
region  I  have  taken  pains  to  learn  something  of  the  time  of  their 
disappearance.  It  appears  that  during  tiie  spring  of  1871  these 
beetles  were  even  more  plentiful  than  during  the  preceding  year, 
and  that  they  attacked  the  potatoes  as  soon  as  they  came  up  and 
destroyed  whole  fields,  and  went  on  increasing  with  great  rapidity. 
About  the  middle  of  July,  however,  they  began  to  diminish  in 
number,  and  bv  the  middle  of  Au«:ust,  only  a  few  were  seen,  and 
by  the  first  of  September  they  had  almost  entirely  disappeared. 
But  the  manner  or  cause  of  their  disappearance  is  not  under- 
stood. The  fields  of  late  potatoes  were  mostly  saved.  Man}' 
fields  were  saved  by  putting  on  ''Paris  green"  mixed  with  fifteen 
to  twenty  parts  of  flour.  It  was  sprinkled  over  the  plants  while 
the  dew  was  on. —  Sanborn  Tenney,  Williatns  College, 

(234) 
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Affinities  of  the  Kixg-crab.  —  A  paper  on  the  Anatomy  of 
the  American  King-crab  {Limulus polf/phemus  Latr.),by  Professor 
Owen,  recently  occupied  two  meetings  of  tlie  Linnsean  Society  of 
London.  Tlie  learned  author  entered  into  an  elaborate  description 
of  the  external  structure  and  muscular  and  nervous  systems  of  the 
King-crab,  and  of  its  habits  and  modes  of  life  as  investigated  by 
Rev.  Dr.  Lockwood,  of  New  Jersey,  and  Mr.  W.  A.  Llo3'd,  at  the 
Aquarium  at  the  Crystal  Palace.  After  a  resume  of  tlie  views  of 
its  structure  and  affinities  entertained  by  Woodward,  .Si)ence, 
Bate,  Packard,  Dohrn,  Salter,  Huxley  and  other  carcinologist^, 
and  a  reference  to  the  analogies  of  the  Xiphosura  with  the  ex- 
tinct Trilobites  and  Eurypteridie,  Professor  Owen  summed  up  in 
favor  of  retaining  tlie  Limulus  as  a  member,  though  a  somewhat 
aberrant  one  of  the  class  Crustacea.  Prof.  Van  lieneden,  the 
eminent  Belgian  embryologist,  on  the  other  hand,  has  published 
a  paper  in  the  **Comptes  llendus  de  la  Societe  Entomologique  de 
Beige,"  in  wiiich,  from  a  study  of  the  embryological  development 
of  Limulus,  he  arrives  at  tlie  following  conclusions:  —  1.  That 
the  Limuli  are  not  Crustaceans,  as  none  of  the  characteristic 
phases  of  the  development  of  Crustacea  can  be  distinguished; 
and  that,  on  the  other  hand,  their  development  shows  the  closest 
resemblance  to  that  of  the  Scorpions  and  other  Arachnida. 
2.  That  the  afllnitv  between  the  Limuli  and  Trilobites  cannot  be 
doubted  ;  and  that  the  analog}'  between  them  is  the  greater  in 
proportion  as  we  examine  them  at  a  less  advanced  period  of  their 
development.  3.  That  the  Trilobites,  as  well  as  the  Eurypteridce 
and  Pcecilopoda  must  be  separated  from  the  class  Crustacea,  and 
must  form,  with  the  Arachnida,  a  distinct  division.  —  A.  W.  B. 

Respiration  of  Fishes.  —  M.  Gri'hant,  in  his  lectures  on  respi- 
ration, recently  delivered  at  the  fceole  Praticjue  de  la  Faculte  de 
Meiiicine  of  Paris,  mentions  some  interesting  facts  in  relation 
to  the  respiration  of  fishes,  lie  refers  to  the  researches  of  M.M. 
Humboldt  and  Provencal,  who  found  that  a  tench  placed  in  a 
small  quantity  of  water  (three  or  four  quarts)  used  nearly  the 
whole  of  the  dissolved  oxvgen  in  the  course  of  seventeen  hours, 
whilst  a  quantity  of  carbonic  acid  amounting  to  about  four-fifths 
of  the  oxvgen  removed  was  exhaled.  Thev  found  that  the  whole 
surface  of  the  body  of  the  tench  acted  like  the  gills  in  removing 
the  oxygen,  as  the  same  amount  disappeared  when  the  animal  was 
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onh'  so  f:ir  iinmorsod  that  its  head  and  gills  were  free.  In  one  of 
M.  (Jri'haiit's  cxjxu'iments  five  gold  fish  removed  the  whole  of  the 
oxygon  from  a  small  quantity  of  water  before  they  were  asphyxi- 
ated, whilst  carbonic  acid  was  exhaled  to  dou])le  the  amount  of 
the  oxygen  absorbed.  A  small  amount  of  nitrogen  appears  also 
to  be  exhaled.  He  points  out  the  analogy  that  obtains  between 
the  respiration  of  fish  and  of  the  foetus  in  the  uterus.  —  A.  W.  B. 

The  Great  Noutiieun  Siiuike  and  the  Exglij^ii  Spakrows. 
—  I  have  lately  received  with  much  interest  from  a  pupil  in  Rut- 
gers College  (jrammar  School,  a  fine  male  specimen  of  the 
Northern  Butcher-bird  (CoUf/n'o  horcaJis  Baird),  which  he  had 
shot  on  the  Gth  inst.  in  a  larch  tree,  in  the  city  of  New  Bruns- 
wick.  It  had  just  made  a  repast  on  the  brains  of  an  English 
sparrow.  Certainly  it  had  method  in  its  way  of  doing  the  thing. 
The  victim  was  gibbeted  by  having  its  head  squeezed  into  the 
crotch  made  by  the  bifurcation  of  two  branches,  each  about 
half  an  inch  thick.  Thus  suspended,  the  head  was  broken  in  at 
the  top,  and  the  brains  taken  out.  This  is  not  the  only  case  that 
has  come  to  my  knowledge  of  the  marauding  on  sparrows'  brains 
in  this  place,  by  the  northern  shrike.  I  am  of  the  belief  that  the 
birds  of  prey  are  waking  up  to  the  fact  that  the  cities  are  atfording 
a  rich  winter  harvest,  hence  the  resort  thither  of  raptorial  liinls 
will  greatly  increase.  It  was  recently  said  in  a  journal,  that  the 
owls  were  becoming  numerous  in  Central  Park,  and  w(»re  making 
forays  on  the  English  sparrows.  Probably,  if  looked  into,  it  will 
appear  that  the  diurnal  as  well  as  the  nocturnal  birds  of  prey  are 
equally  on  the  increase  in  these  places.  Moreover,  this  fact  I 
think  is  true  of  all  the  parks  where  these  sparrows  have  become 
naturalized,  and  unless  means  are  used  to  i)revent,  the  increase 
of  birds  of  prey  in  those  parks  will  be  very  considera])le,  espec- 
ially in  the  winter.  The  wonderfully  prolific  nature  of  these 
little  birds  will  furnish  rich  and  abundant  provision,  even  for  the 
Shrike,  although  with  a  singular  daintiness,  it  selects  the  brains. 

As  to  the  acclimatization  of  the  English  sj)arrow  —  the  bird  is 
not  quite  proof  against  the  severity  of  our  winters.  About  a  week 
ago,  a  flock  of  these  binls  left  Jersey  City  for  the  month  of  the 
Bergen  Tunnel,  a  distance  of  but  little  more  than  two  miles,  where 
some  wheat  had  been  spilled  from  a  freight  car.  The  snow  had 
taken  from  them  their  pickings  in  the  city.     Not  less  than  thirty 
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were  coiintecl  dead  in  one  place  on  the  snow  near  the  tunnel.  The 
little  fellows  were  unable  to  get  l)ack  to  their  boxes  in  the  city 
and  so  perished  from  the  cold. —  Samuel  Lockavood. 

Peculiar  Coloration  in  Fishes. —  A  short  time  since  while 
examining  a  number  of  alcoholic  specimens  of  Cyprinoids  from 
Ogden,  Utah,  collected  by  Mr.  J.  A.  Allen  last  September  for  the 
Museum  of  Comparative  Zoiilog}-,  I  noticed  a  species  of  Jliehard- 
sontus  distinguished  hy  a  bright  vermilion  spot  on  the  abdomen. 
The  size  of  the  spot  varied  in  ditlerent  individuals  ;  in  some  it  was 
quite  small,  in  others  it  extended  from  the  bnsc^  of  the  pectoral 
fin  to  the  anal  opening.  Calling  Mr.  Allen's  attention  to  this  fact 
he  informed  me,  greatly  to  my  surprise,  that  this  color  was  not 
present  in  the  living  iish  when  he  caught  them,  but  appeared  after 
the  fish  had  been  in  alcohol  a  short  time.  A  dissection  of  one  of 
these  fishes  showed  me  that  tlK^' color  was  deposited  in  the  areolar 
layer  or  derm,  and  was  therefore  a  true  pigmentary  color.  The 
only  explanation  I  can  oiler  to  account  for  this  peculiar  appear- 
ance of  color  is  this : — it  is  well  known  that  durinjij  the  breeding: 
season  fishes  frequentl}'  take  on  the  most  brilliant  colors,  which 
disappear  when  that  season  is  past.  Is  it  not  therefore  probable 
that  this  color  may  have  been  one,  at  least,  of  the  colors  assumed 
by  the  fish  during  the  reproductive  i)criod,  and  that  the  alcohol 
served  in  some  way  to  l)ring  out  the  color  thus  abnormally. 

Whatever  may  have  been  the  cause,  the  fact  that  color  can  so 
appear  in  fishes  will  serve  as  a  caution  to  ichthyologists  when 
describing  species  from  ah-oholic  specimens  alone,  lest  they  con- 
found abnormal  or  seasonal  colors  with  those  that  are  permanent. 

If  any  of  your  readers  have  observed  a  similar  peculiarity  in 
any  other  species  of  fish,  I  should  be  glad  to  learn  of  it  through 
the  pages  of  your  magazine. —  Kiciiakd  Kliss,  Jr. 

Duration  of  Life  of  the  Danus  Auciiirpi's. —  About  the 
middle  of  last  September  I  found  my  first  larva  (/.  c  the  first 
I  ever  happened  to  see  though  the  tly  is  common  even  hereabout) 
and  took  it  home  to  feed.  I  afterwards  found  more,  having  finally 
eight  pui)as,  dating  from  1st  to  l.'Jth  October,  half  of  which  I 
gave  away  ;  of  the  balance  two  came  out  males,  but  imperfect,  the 
third  was  a  female  and  I  kept  it  in  an  empty  wardian  case  hoping 
the  fourth  might  be  a  male.  1  cannot  give  the  date  of  its  appear- 
ance but  it  was  about  the  18th,  and  at  the  end  of  a  week  it  was 


still  alive  anti  trying  to  suck  h  bit  of  apple  pariug.  1  llieu  offlweil 
it  some  sngnr  atiil  wntor  on  wliicli  it  Teil  greedily,  liut  ili«  euliilluu 
being  too  strong  stuck  to  ita  fcct  and  in  struggling  it  lost  two  of 
them.  Un  the  SOth  the  lust  fly  etiine  out  a  femnle,  tuid  then  I 
determined  to  try  how  long  I  could  keep  her,  making  nij'  sweet- 
ened water  very  weak.  The  fii&t  metitioned  died  on  the  tSlh 
November,  and  the  last  on  the  lUth  Deecinhi'r  being  then  forty 
days  old,  and  I  think  might  have  liveil  longer  but  that  in  the  mean 
time  I  hiid  filled  np  my  case  with  plants  and  ns  she  persisted  in 
keeping  near  the  glass  her  wings  were  continually  dreneJicd  by  the 
moisture  collected  on  it, —  Loris  Mitchell,  Nonpich. 

AuiiKicAN  Lgeciiks. —  OiiF  freshwater  leeclies,  neglected  Torso 
long,  have  at  length  received  attention  from  Prof.  Verrill,  who  con- 
tributes an  illustrated  article  on  them  to  the  ■'  American  Journal  of 
Science  "  for  February.  About  twenty-five  species  are  cnuuierntcd, 
most  of  them  being  new  to  science,  one  speoies  {Ci/slotimnchiit 
viridut  Verrill)  lives  in  botii  fresh  and  salt  witt«r.  Most  of  oor 
common  leeches  belong  to  C'lcpsine,  and  are  found  under  sub- 
merged sticks,  etc.  and  occaaionnlly  on  the  under  aide  of  turtles, 
hut  they  seldom,  if  ever  suck  blood.  They  feed  upon  insect  larvae, 
small  worms,  etc. 


GEOI.OaY  . 
A  New  Cave  is  ItERKS  Cocktv,  Pennstlvasia,  was  discor- 
ered  sometime  Inal  Noiembor  anil  was  explored  to  eonic  ex- 
tent in  Frhniary  1872.  The  above  cave  is  now  explored  to  the 
length  of  about  five  himdred  feet  and  iu  width  nearly  three 
hundred  feet  iu  several  apartments  composed  of  limestone  and 
eilicioua  rock.  The  stalactiles  and  stalagmites  are  of  a  beautiful 
nature,  some  staloclltes  are  nearly  pure  silica,  .some  twelve  to  fonr- 
tcen  inches  iu  length  and  one  and  ■«ne-hulf  inches  in  thickness, 
and  in  one  apartment  all  quartz  crv'slnis,  some  pnr|de,  are  as  near 
Amethyst  as  can  be,  I  intend  to  explore  the  whole  and  expect 
to  flml  a  ■*  bone  cam  below,  as  the  present  Hoot.  I  am  sure,  at  one 
time  dropped  down  and  is  now  from  twenty  to  tweniy-fivo  ftrt 
in  depth.  1  cspeet  to  find  an  entrance  to  the  lower  boltnin.  I'hc 
temperature  of  the  cave  is  from  sixty  to  sisty-Bve  dpgteea  F.  id 
some  apartments.  I  think  rhe  stalactites  are  purer  and  finer  than 
in   the    Mammoth    Cave  of  Kentucky.      The  above  cave  Is  now 
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leased  by  Samuel  Koebler  about  tbree  miles  from  the  village  of 
Kutztown,  who  intends  to  have  ready  accommodations  for  visitors 
and  explorers  during  this  April. —  II.  W.  Hollenbusii.  Heading^ 
Pennsylvania. 

MICROSCOPY. 

An   Improved   Mode  of   Obseuvinc;    Capillary   Circilation. 
As  I  have  never  seen  in  print  the  following* method  of  exhibiting  the 
circulation  of  the  blood  iu  the  frog,  I  send  it  hoi)ing  that  it  ni'iy 
enable   some  one  interested  in  such    studies  to  demonstrate   the 
distribution  and  influence  of  the  nerves  upon  the  capillary  vessels 
and  circulation.     I  have,  for  over  twentv  vears,  been  aware  of  the 
p)eculiar  manipulation  presently  to  be  described  ;  where  I  first  ob- 
tained the  knowledge,  or  how,  I  cannot  state.    I  have  made  the  facts 
known  to  a  great  many  microscopists,  and  have  not,  as  yet,  met 
any  one  who  previoush-  knew  it.     If  we  grasp  a  frog  in  the  hand 
and   plunge  it  in  water   about   as  warm  as  can  be  conveniently 
borne,  say  about  120'^,  though  I  have  never  mensured  this,  judg- 
ing siuinly  from  the  apparent  warmth  to  the  hand,  we  shall  find 
that,  in  a  few  moments,  the  frog  will  become  perfectly  rigid ;  it 
may  now  be  removed  and  laid  upon  a  plate  for  dissection.     Care- 
fully opening  and  stretching  the  parts  by  pulling  upon  the  fore 
limbs  gently,  or  even  cutting  the  bones  if  necessary,  the  heart 
may  be  displayed,  showing  the  contraction  and  expansion  beauti- 
fully ;  and  if  now  the  animal  is  placed  in  warm  water,  the  lungs 
will  immediately  float  out,  and  bv  a  suitably  contrived  sta<re,  the 
circulation  may  be  examined.     It  is  better,  however,  not  to  do  this 
but  to  draw  out  gently  the   large   intestine   by  means   of  blunt 
forceps,  and  then    spreading  the   mesentery  on  the  glass  of  the 
frog  plate  (I  find  it  convenient  to  use  a  large  one  with  an  elevated 
glass,  instead  of  one  in  the  same  plane,  on  which  to  spread  the 
meseuter}')  we  can  observe  the  capillary  circulation  very  nicely 
with  a  :J  or  J  inch  objective,  b\'  dropi)ing  a  bit  of  thin  glass  over 
the  place  or  with  a  higher  power  '"  immersion.'*     Of  course  the 
parts  opened  must  be  kept  moist  and  covered  with  a  cloth,  and  a 
few  drops  of  tepid  water  added  from  time  to  time.     If  the  experi- 
ment has  been  properly  conducted,  the  itnimal  will  remain  j)er- 
fectly  quiet  and  the  circulation  will  continue  for  hours  ;   1  cannot 
say  how  long,  for  I  have  never  known  it  to  cease  until  long  after 
I  had  finished  all  the  exhibition  I  have  ever  had  occasion  to  make. 
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If  the  froi^  is  a  lar<^c  one,  the  luesentory  can  be  sproail  out  so 
as  to  aU'ord  the  most  magnificent  exhibition  of  capiHar}*  cir<*ula- 
tion,  with  a  distinctness,  and  nnder  an  amplification  which  will 
excite  tiic  greatest  admiration  and  astonishment  in  any  one  who 
has  only  seen  it  hitherto  in  the  web,  or  the  tongue. 

The  objectives  of  a  high  power  ongiit  to  be  more  tapering  at 
the  end  than  our  American  makers  usually  furnish  them.  In  this 
respect,  some  of  the  foreign  objectives  are  superior.  It  would  Ik; 
very  little  more  trouble  to  make  the  higher  ])owers  at  the  object 
end  but  little  larger  than  the  front  lens,  and  thus  infinitely  more 
convenient  for  work  than  with  the  large  flat  surface  which  most  of 
them  now  present.  In  fact,  with  a  J  or  ^^  American  objective,  as 
ordinarily  nuide,  it  would  be  impossible  to  approach  sntHciently 
near  to  tiie  mesentery  to  focus  on  the  smaller  capillaries  without 
striking  some  of  tlie  larger  bloodvessels.  If  nothing  more  could 
be  done,  the  front  set  at  least  might  be  mounted  in  a  little  pro- 
jecting tip  or  nose,  and  if  those  who  are  ordering  objectives  will 
insist  upon  this,  I  doubt  not  the  opticians  will  do  their  part. — II. 
L.  Smith. 

TiiK  New  Erectixcj  AKn.vxcjEMEXT. —  In  the  Januarv  number 
of  this  Journal,  an<l  also  in  the  Monthly  ^licroscopical  .lounial 
of  the  same  date.  Dr.  Ward  describes  "'  A  new  erecting  arrange- 
ment especially  designed  for  use  with  Binocular  ^licroseopes." 
The  arrangement  proposed  by  Dr.  Ward  will  undoubtcMlly  work  as 
he  proposes,  but  cnl  bono?  It  is  an  axiom  in  microscopy,  as  well 
as  in  other  pursuits,  that  the  simplest  means  of  accomplishing 
an  end  is  the  best.  Dr.  Ward's  arrangement  is  complicated  and 
troublesome,  and  unless  all  the  lenses  are  well  made  and  carefullv 
centred,  definition  will  be  injured.  Dr.  Ward  is  correct  in  his 
observation  that  the  "'erectors  7(sualh/  ftfmished  [italics  are  mine] 
are  not  good  and  the  use,  otherwise  satisfactory,  of  a  good  objec- 
tive as  an  erector  has  not  vet  aflbrded  the  advantage  of  binocular 
vision."  The  first  clause  is  correct  because  ''  the  erectors  usually 
furnished"  reverse,  counteract  or  destroy  all  the  corrections 
which  the  opticians  have  taken  so  nuich  pains  to  introduce  into 
the  objectives.  The  second  clause  refers  to  binocular  vision. 
This  has  been  completely  accomplished  by  Tolles'  binocular  eye- 
piece which  has  been  in  use  and  before  the  public  more  than  six 
years.  Without  any  change  from,  or  addition  to,  its  regidar 
construction  or  use,  it  gives  an  image  erect^  hhiocular  and  stereo- 
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scopic  with  any  objective,  from  a  four-inch  to  a  •i\  inch ;  and  of 
course  it  may  be  used  for  dissecting  by  transmitted  or  reflected 
light  with  any  objective  having  "  working  distance "  enough  for 
manipulation  —  certainly  with  a  half-inch.  The  only  objection,  if 
it  is  one,  against  the  instrument  for  this  use,  is  tliat  the  "  power," 
the  amplification,  is  necessarily  higher  than  with  other  binoculars. 
But  where  a  rery  low  power  is  wanted  I  believe  a  pair  of  specta- 
cles set  with  magnifying  periscopic  lenses  will  prove  to  be  better 
than  any  binocular  dissecting  microscope  yet  devised.  But  tlie 
objection  to  the  "usual  erector"  for  monocular  instruments  re- 
mains. This  was  remedied  by  Tolles  years  ago ;  so  long  ago  that 
he  has  forgotten  when.  Tie  made  erectors  that  did  not  disturb 
any  of  the  corrections  of  the  objective,  but  i)rcserved  them  and 
gave  as  good  effects  as  were  obtained  without  an  erector. 

When  will  American  microscopists  learn  what  has  been  done  in 
instnunents  made  in  their  own  country,  by  their  own  artists? 
C.  S. 

Note  o.v  the  Above  Remarks.  —  It  can  hardly  be  necessary 
to  state  that  Tolles'  binocular  eye-piece,  with  which  the  writer  has 
sometimes  worked,  was  ignored  in  the  paper  referred  to,  simply 
because  there  was  no  occasion  to  mention  it,—  it  being  no  novelty 
but  an  article  whose  properties,  have  been  perfectly  familiar  to 
American  (and  foreign)  microscopists  for  years.  It  is  only  fair 
to  add  that  the  new  arrangement,  which  can  be  added  to  any 
microscope  at  a  cost  of  two  or  throe  dollars,  has  been  used  for 
months  by  several  microscopists  who  consider  it  extremel}'  simple 
and  convenient. 

That  an  erector  (or  anything  else)  however  perfect,  can  be 
added  to  the  objective  and  ocular  and  give  ''as  good"  optical 
effects  as  would  be  obtained  without  the  additional  refracting  and 
dispersing  surfaces,  is  much  disputed  and  surely  cannot  be 
considered  a  conceded  point  at  the  present  time. 

If  Mr.  Tolles  is  prepared  to  supply  the  market  with  erectors 
radically  superior  to  those  generally  used,  microscopists  will  doubt- 
less learn  the  fact  when  it  is  announced,  as  I  do  not  find  it  now, 
in  the  catalogue  of  the  Boston  Optical  Works  or  in  their  adver- 
tisements in  the  Naturalist  and  other  journals. —  R.  II.  W. 

Oblique  Illumination. —  A  new  contrivance,  for  obtaining 
oblique    transparent   illumination    with   high   powers    and   black 
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groiiixl  illiiminntion  wtUt  iitoiUuiii  poivdra,  was  introduced  by  Col. 
IWralcj'  (jf  tliu  K»8t  Kent  Ntitiirul  History  Socuity.  Hv  umcm  light 
reflected  Troni  tho  inside  of  u  broad,  sliort,  silvor-iiliitnl  Lube 
beoenth  the  object,  The  tube  may  be  silvered.  Dot  very  [Ktrnuu 
netitly.  by  rubbing  it  witb  a  solution  of  nitrate  of  silver  Hiid  hyjio- 
Biilpliite  of  soda.  Sui-h  ii  tnbii,  pbiceil  in  lliv  stage  (>[)etiii]g.  would 
give  B  more  oiiliqiie  ill iiiiii nation  lliun  could  easily  he  ubtuluod 
otlicrwise  in  instruments  having  a  thiols  stage. 

Glvcrrixk  iH  MrcRosroi'v. —  Dr.  W.  M,  Ord,  of  St.  Tliomaa 
Hospital,  London,  questions  ttiH  safety  of  giycevino  as  a  medium 
Tor  studying  and  mounting  miiiroafoiiie  objects.  Its  solrrot 
power  over  earljonBtc  of  limp  is  well  l(nown.  and  he  had  found  it 
ruinous  to  crystals  of  mm-exidc,  oxalate  of  lime,  and  triple  phos- 
phate. Might  it  not  proclnco  unsuspected  inolocntar  changes 
In  otlier  objects?  Portions  of  tissue  preserved  unaltered  in  11 
for  years,  might  have  been  alTectcfl  in  moleculnr  constilulion  by  it 
at  the  first  penetration  and  bcfoi-e  the  first  observation.  Store 
light  is  want^'d  on  this  Kubject. 

Pn.icriCAL  IlisTOLOcr. —  Dr.  Wm.  Rutherfonl  given,  in  the 
Quarterly  .lournal  of  Microscopical  Science  for  Jfuuiarj-  lft72,  n 
synopsis  of  his  course  of  instruction  in  Histology.  The  paper  U 
too  long  to  reprint  and  too  dense  for  abstract,  but  it  is  fiill  of 
flitggestions  thnt  will  be  useHil  to  many  others  Iwsidcs  medical 
stndentd.  The  aiitlinr  has  a  diisiiing  and  not  unattractive  mannvr 
of  expressing  Ins  dissent  from  tlic  opinions  nf  most  microscopista 
in  England  and  this  country  in  regard  to  apparatus,  etc. 

Vakiatioxs  is  Sizk  ok  Rko  B  i.ooii- lob  prscLKs.— Man  ossein 
(*' Centralblatl "  No.  U,  October  2«th.  1B71)  gives  tlie  result  of 
more  than  forty  thousand  nicasnri^^ments  on  one  hundred  and  eev- 
cnly-four  different  animals,  iutendnl  to  show  the  eR^ct  of  various 
pliysio logical  and  morbid  infliiencea  on  tlio  size  of  the  icd  corpus- 
oles.  In  genei-al,  itiQuenocs  which  raise  the  temperature  of  tbe 
body  were  found  to  diminisii  the  size  of  the  corpuscles,  such  an 
very  bi|^i  temperatme  of  the  external  medium,  or  svptic  poisoidng. 
Eitcess  of  carbonic  aciil  in  the'  air  also  acts  In  Ihu  same  way. 
Oxygen,  on  Ihe  otiiev  baud,  increases  the  dimensions  of  tho 
oorpuHcies,  and  so  do,  iii  general,  ail  substances  wtiich  depress  the 
animal  temperature,  as  external  cold,  quinine,  hydrocyanic  acid, 
anti  iutoxleating  doses  of  aicoiiol.     Morphia  is  an  eKcepti<w,  MSUe, 
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though  it  generally  reduces  animal  temperature,  the  corpuscles 
become  larger  under  its  influence.  Finally,  acute  anaemia  (pro- 
duced by  arterial  hemorrhage)  increases  the  dimensions  of  the 
corpuscles. —  Quarterly  Jounwi  of  Microscopical  Science. 

Comparative  Size  of  Red  Blood-corpuscles. —  Mr.  George 
Gulliver  states  in  the  same  Journal,  that  recent  measurements 
confirm  his  conviction  that  the  size  of  these  corpuscles,  in  families 
of  fishes  and  reptiles,  bears  little  relation  to  the  size  of  the 
species ;  while  in  many  families  of  birds  and  mammals,  there  is 
such  relation,  the  largest  corpuscles  occurring  in  the  largest  spe- 
cies and  the  smallest  corpuscles  in  the  smallest  species. 

Vitality  of  Organic  Germs  at  High  Temperature. —  This 
standard  question  of  the  experimenters  in  spontaneous  generation, 
is  attracting  increased  attention  from  its  relation  to  the  more 
fashionable  question  of  disinfection.  It  is  discussed  in  several 
numbers  of  the  ''  Chemical  News."  Mr.  G.  E.  Davis  calls  attention 
to  the  fact  that  the  ovens,  in  whicli  fii])rics  are  baked  for  pur- 
poses of  disinfection,  are  often  irregularly  heated  and  may  vary 
fifty  degrees  from  the  thermometor*s  indication.  Hence,  making 
allowance  for  this  uncertainty,  the  highest  temperature  desired 
cannot  be  safely  attempted,  and  the  temperature  attempted  may 
not  be  gained.  lie  believes  that  the  heat  employed  has  little  ac- 
tion upon  the  disease  germs,  and  rather  tends  to  encourage  their 
growth.  He  advises  that  a  vessel  of  carbolic  acid  diluted  with  an 
equal  volume  of  water  be  placed  near  the  clothing,  in  order  to 
gain  the  combined  effect  o '  the  heat  and  the  phenol  vapor. 

Mr.  Richard  Weaver  states  that  350''  Fahr.  is  the  highest 
temperature  available  for  disinft'cting  clothing :  and  Mr.  II.  B. 
Yardley  queries  whether  germs  might  not  bo  destroyed  at  inter- 
mediate temperatures  although  they  would  live  at  certain  lower 
and  higher  degrees ;  thus,  might  not  life  be  destroyed  at  330°, 
which  would  continue  to  exist  at  200%  300°  and  100^? 

''Object  Teaching"  in  ^IicRosrorv. —  It  is  customary  at  the 
regular  fortnightly  meetings  of  the  Kast  Kent  Natural  History 
Society  at  Canterbury,  England,  to  make  dissections  of  plants 
and  animals,  and  microscopical  doiaonstrations  of  the  same. 
The  three  following  items  are  derived  from  the  Proceed injjs  of  this 
society. 

Size   of    Blood-discs. —  Mr.   George   Gulliver  predicted  that 
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those  corpiisctcB  wonld  soon  be  rccognizvil  na  of  importance  in 
sj'stemivtic  zoologj',  aiid  demonstrated  the  relation  of  tlieir  «ize  to 
the  ri'spiratory  fuuctiou.  The  blotnlHtisc's  of  Atiiphintua  are  the 
largest  now  known,  supplanting,  in  this  reepect,  Uioho  i>f  the 
tSimilinr  I'rotous. 

Bafiiides  anh  Plasi^crvstxls. —  Mr.  Fullager  gave  demon- 
strations of  the  eiystal-prienie  uf  Qiiilluiii  liark,  and  notirtd  tbclr 
size,  prUmutio  and  ongnliu'  oiitlin<>  mill  jiolnriziiig  pro|H-rt ifH,  b» 
points  of  dielinction  from  tnt<?  ^nphi'j<^s  which  are  ncimlnr  and 
occur  in  bundles.     The  order  Iridaccic  abounds  in  crystal-prismn. 

Mr.  CnUiver  showed  the  great  importance  of  ptaut-crystals, 
especially  ispbides,  iu  systematic  l>otany  ;  the  raphidiMU  character 
being  so  eminently  natural,  and  so  mneh  more  l^ndunientul  nnd 
(i;eneral  tlian  other  single  diagnostics.  "  The  shurtest  and  sIihtihvI 
diagnosis  of  the  OnagritcctB  would  be  Cnlyr'i floral  Esogens  nlK>und- 
ing  in  raphides;  of  Ualiacrie,  <!'orollifloral  Exogeus  abounding  in 
raphides;  of  Orchidacete.  Gynaudrous  Kudogens  abounding  in 
raphides;  of  llydrocharidacete,  Ilydral  Kndugeus  de»tiliilt!  of 
raphides."  Similar  examples  occur  exleusively  in  Mr.  (iullivcr's 
Uemoirs  in  the  Pop.  Sc-i.  Rev.,  Oct.  186J ;  Ami.  Nat.  Hist.. 
1861-18C5;  Quart.  Jour.  Mic.  !Jci.,  16G1.  I86i>,  I8fi(i,  l8Ci) ; 
Seemaa's  Jom-.  Bot.,  18G4,  I8CG,  1HC7  and  18G9.  Tlie  c-rysl*!- 
prisrns  of  Quillaiu  bark,  Hhown  by  Mr.  Fullager,  and  uf  Guaiacum, 
demonstrated  by  Col.  llursley,  test  the  genuineness  of  tht.*  cjUicinal 
barks ;  for  though  ciyslal-prisms  ahonnd  in  many  British  ICudogens 
and  iu  exotic  Esoguus  they  have  not  yet  been  observed  iu  native 
Dicotyledons;  and  while  true  raphides  are  not  nnconimon  in  for- 
eign ahmbs  aud  trees,  they  have  not  yet  been  demonstrated  in  hay 
British  trees.  Sphieraphi<leu  were  shown  tiy  Cut.  Ilurslvy  In 
the  prickly  pear  (Opunlia)  and  by  Mr.  Gnllivcr  In  the  Carophyl- 
lace.'c.  The  ra])hidian  character  of  the  Biitieh  species  of  Leinu* 
was  constrasted  with  the  exrapliidian  WoU&a.  Of  tile  Britlsll 
Euphorbiaceie,  Slercmialis  alone  abounds  in  splia-raphidea ;  Mid 
the  curious  starch-sticks  are  equally  characteristic  of  Euphorbia. 
By  the  raphidian  diagnosis,  the  minutest  jwrtion  of  a  plant  rosy* 
often  be  located  in  its  own  order  as  distinguished  from  sill  other 
orders  of  the  same  alliance, 

Rkspiration  in  AituANf'iiiATE  WuRMj. —  Mr.  GullIver  cshittlled 
and  described  a  worm,  about  a  quartia-  of  an  inch  long,  of  Uie 
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Naid  family  which  abounds  in  pools  near  Canterbury.  The  vivid 
action  of  the  vibratile  cilia  within  the  intestines,  causing  a  rapid 
cuiTent  of  water,  was  seen  in  the  pellucid  segments  of  the  thin, 
flat  bod}',  and  was  regarded  as  a  true  respiration.  The  same  may 
be  seen  in  Sanuris  iHiriegata, 

Development  of  IIydrodictyon. —  Mr.  Keit,  of  the  Dublin 
Microscopical  C^ub,  obtained,  by  cultivation,  two  forms  of  this 
plant,  an  irregular  network  of  large  cells,  and  the  ordinary  nets 
which  "  appeared  **  to  ))0  produced  from  the  irregular  form.  Fur- 
ther study  is  promised. 

The  Maltwood  P^inder. — Tliis  little  accessory,  used  by  almost 
every  microscopist,  is  used  under  two  disadvantages,  the  want  of 
exact  correspondence  in  j)ositiou  of  the  scales  on  ditferent  plates, 
and  the  size  of  the  squares,  in  one  of  which,  under  a  high  power, 
an  object  may  still  be  lost.  Mr.  W.  K.  Bridgman  ofiers,  in  the 
"Monthly  Microscopical  Journal,"  a  means  of  correcting  these 
diftleulties. 

Each  person  using  the  finder  in  exchanges,  is  advised  to  prepare 
a  common  slide  with  a  label  in  the  centre  and^  dot  on  this,  indi- 
cating the  position  of  the  centre  of  tlu^  central  square  of  his  own 
Finder.  This '*  test  slide,"  properly  named,  may  be  sent  to  any 
correspondent  as  a  koy  to  the  correction  if  any,  to  be  made  in 
using  his  Finder. 

The  position  of  an  object  in  a  square  must  be  recorded,  or 
much  of  the  usefulness  of  the  Finder  is  lost.  Mr.  Bridgman 
indicates  this  position  by  a  dot  liaving  the  same  relation  to  the 
figures.  Thus  |  I  would  indicate  that  the  object  was  situated  in 
the  centre  of  the  square  I?'*  or  ^':.  that  it  was  far  to  the  right  of 
the  centre.  The  writer  (H.  II.  W.)  has  always  been  accustomed  to 
record  the  position  in  tlie  stjuare  by  decimals  ;  as,  in  the  cases 
above,  §^;J  and  f  ^  5.  This  phm,  which  is  convenient,  and  not 
liable  to  mistakes,  has  been  mentioned  to  many  persons,  and 
doubtless  used  independently  bv  many  more,  but  is  not  recollected 
to  have  been  publislied  l)efore.  It  is  accurate  to  within  one-tenth 
of  the  diameter  of  a  scjuare,  whicli  is  quite  suflicient  in  practice ; 
but  two  places  of  decimals  may  bo  used,  if  deemed  necessary,  to 
indicate  positions  ver}-  near  a  line,  as  i^.^l^  or  2 1,1^ 


NOTES. 

PinLADELPiiiA. —  American  riiiLosoPiiiCAL  Societv,  J)eremf)er 
Ibth, —  A  sum  of  money  was  appropriated  for  the  planting  and 
preservation  of  a  grove  of  oaks  in  Fairmount  Park,  to  be  called 
the  Micliaux  Grove,  in  accordance  witli  the  will  of  the  botanist 
Michaux. 

Prof.  E.  D.  Cope  read  a  paper  ''On  the  Pythonomorjyha  of  the 
cretaceous  strata  of  Kansas."  This  embraced  a  sj-nopsis  of  the 
species  of  the  order  known  from  all  parts  of  the  world,  by  which 
it  appeared  that  America  was  its  home,  onl}'  four  species  having 
been  described  from  P^urope.  He  said  tiiat  the  DanubiosauntH  of 
Bunzel  had  no  relationship  to  the  group.  The  Amencan  species 
were  forty-two,  distributed  as  follows :  New  Jersey  green-sand, 
15;  rotten  limestone  of  Alabama,  7;  chalk  of  Kansas,  17;  other 
localities,  3.  The  Kansas  species  were  referred  to  CUihiHtes  3  sp., 
Edestosauriis  4  sp.,  IloJeochts  4  sp.,  Lioclon  fi  sp.  Of  these  EdentO' 
saurus  tortor  and  B,  stenops,  Iloleodus  coryj)haeus  and  //.  tectulus; 
and  Liodon  curtirostris^  L,  latispines^  L,  glandiferua^  and  L.  eras- 
sarbts  were  described  as  new. 

Januarn  5,  1872. — Hon.  Eli  K.  Price  read  a  paper  "On  some 
Phases  of  Modern  Philosophy,"  in  which  he  combatted  the  views 
of  the  lleterogenists  and  of  the  Evolutionists.  In  the  latter  part 
of  the  subject  he  opposed  the  views  of  Darwin,  asserting  that  the 
variations  seen  among  domesticated  animals  had  no  parallel  among 
those  in  a  state  of  nature,  and  the  fact  of  their  readv  hvbridization 
is  indication  of  their  specitic  unity.  He  quoted  Professor  ^Vyville 
Thompson,  to  the  etiect  that  no  transition  from  species  to  species 
had  ever  been  observed  in  paheontological  history  ;  and  asserted 
that  the  variations  observed  among  animals  on  which  the  develoi> 
mentalists  relied  in  evidence  of  their  theory,  were  few  and  abnormal, 
and  entirel}'  insutlicient  for  the  use  made  of  them.  That  the  origin 
of  man  from  apes  was  not  supported  by  evidence.  Lastly,  that 
the  theories  of  evolution  are  highly  injurious  to  faith  and  morals, 
and  thus  to  Christian  civilization. 

Janftart/  VJth, — Benj.  Smith  L^-man  read  a  paper  •'  On  the  Oil 
Bearing  Region  of  the  Punjaub,"  accompanied  by  a  topographical 
map.     He  pointed  out  the  Tertiary  age  of  the  oil-bearing  beds. 
(246) 
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Profbssor  Cope  read  u  paper  "On  a  uew  fossil  reptilo  from  the 
rPliK.vo\i3  alruta  tif  Kunsas,"  whieli  was  nameil  C'l/nMercun  hicitiis. 
Tie  vertebral  nrlicular  fuetts  were  ileeply  espavnteil  above  atiil 
belovr,  so  aa  to  give  them  a  transverse  character.  A  new  C'loc- 
pdilinii  from  the  siuue  regiou  wa«  uamed  Ilypoatwnin  Vebbii, 

PropMisor  II,  Hartshonie  read  a  paper  on  "  Oi^anU'  I'hysles,"  of 
irbit^  llic  followiD^  is  an  alisti-HCt: 

1.  Thi>  expression  "organic  pliysics"  la  aa  well  justiRed  as 
"Oi^aiiie  elieinistry"  and  "animal  mechanics."     For. 

~,  Vital  force  is  clearly  correlated  with  other  phyeieal  foreea,  &a 

..  light.  Pic. 
3.  But  the  uorrelBtiiiii  in  nnt  itIi-MUij. 

.  Advocates  of  the  '■eonlinmlv"  theory  have  eiideftvoi'ud  to 
ike  it  nppeitr  to  lie  identity ;  hut  tliey  will  not  succeed  ;  licciiiise, 

5.  The  effects  of  heiit.  light,  eleclritiity,  magnetism  and  gravita- 
ttontaru  known,  and  they  "Iway*  tend  (in  the  absence  of  life)  to 

1  opposite  kind  of  change  to  that  which  occiirs  under  life-l'orcTe ; 
Bsmcly, 

6.  They  form  of  C.  H.,  N..  S.,  P.,  and  C  componnds  of  few 
squivalcntB  and  stable  otjuilihriitm ;   while,  nnder  life-force,  the 

e  elements  are  niaile  to  produce  couipouuds  of  many  atoms  or 
IqtiiViilents  and  of  nmitiilile  etgnilibriuin  ;  the  lirst  are  mainly  crys- 
talloids, the  second  alwnyn  cojioids. 

7.  The  dircf-tness  of  this  oiipoaiti'in  ia  especially  ilemunstraUHl 
f  the  reanll  of  death  (arrest  of  lift-force),  wliicli  ia  attended  by 
le  resolution  of  the  i^imj^e^,  itnittable,  cildiidid  organic  subatuncea 

Oto  more  simple,  stable  crystalloids  and  gases. 

S.  Eliminatini(  all  the  functions  of  living  beings  otherwiac  ex- 
ilicable.  we  must  restrict  the  term  "  vitnl  action,"  or  '■  action  of 
ifc-force,"  to  the  conversion  o/  lno)ffanic  into  organic  miilei-iul,  with 
l^rpe-forination  or  organic  CQnstnictiun  as  ifa  reanlt.  It  i«  .yc/i/i'ii- 
'le,  at  least,  though  not  proven,  that  the  assumption  of  |>iirti(iil.ir 

rma.  nnder  given  circumstances,  is  (analogous  to  cryhtidliyjition) 
ht  property  of  the  biopfuKin  ;  i.e..  given  the  matter,  the  form  le^ntta 
»  it*  jiroperty  or  altrihiile. 

9.  But  iihcTniats   have    ni-wj-  tturrpfiiM   in  mulfhig   orgnnhaMe 
r  by  aiinthe.vK.     Nor  is  it  lilrht  that  tliey  ever  will.     All  com- 

EOrgHnic  substances  ininie  in  the  laboratory  (as  area  by  Wiihler, 
Hy  ndds,  etc.,  by  Berthelot,  nnti  even,  if  made,  crystal! izable 
iUIAa}  are  post-orgntiic  (a  term  first  used  hy  the  author) ;  i.e., 
vlts  of  the  downward  or  retrogi-adp  mctnmorphoais;  produced 
i  by  life-force  as  such,  but  by  the  composition  or  balance  be- 
DMl  life-force  and  the  other  forces  ;  they  are  not  germinal  or 
native,  hutjhrmed  and  eff'ele  materials  (Bcab's  terms), 

10,  The  question  of  the  possibility  of  abiageaesfs  is  not  yet 
InuJ/jr  decided.    Crosse  gave  it  momentinn  with  his  galvanized 
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anrus;  Poiiclict  nnil  I'astfiir  hav<'  long  ilcbuted  it;  Owmi.  Ben- 
nett. CInrk,  mid  a  few  others  liavc  of  Into  years  ruawt'rtcd  ll: 
Baalian  (Nature,  1670)  iiinkes  an  clnliorate  csperiim-nlal  ilnreiuw 
or  it.  We  note  wjiipcming  it  ae  foUowH:  (a)  Tlic  mBtiipiilHttoii 
(to  avoid  intmijucinff  minntc  vialilr  Tortiis)  rcqiiirns  an  Hlini)*!  or 
quite  imprar^iniblf  tWiVM-y  Mirongliont.  ('/)  Wlien  hcHl  in  n«<sl 
wv  liav«  alwaj's  the  alternative  of  «>ncludiog  thai  certain  minnto 
or|;anUm8,  gfrma  or  tporen,  can  lesist  a  higlier  teiui>eratiirr  tliao 
was  8iipjKise<l,  or  that,  taking  for  granted  that  tht.'  beat  cmploTPtt 
mnst  have  liUled  all  germs,  uew  life  aflerwanis  sprang  up  with- 
out parentage.  All  experienoe  makes  the  former  imiL-li  iin.re 
probable.  George  Poucliefa  exiteriineiita  with  mtiforH  Ivml  iliit 
way.  Jeffries  Wymaii  foiintl  that,  althmigb  four  hiiurn  liDilliig 
would  not,  Ave  hours  ivoidd  put  nn  end  to  nil  manifcstutioii^  of 
life.  Fraukluiid's  experiments  (and  Culvert's)  gave  Miniiliir  n-t^ultn 
agaiust  abiageiieais.  (r)  Supposing  (although  Uuxley  ilncs  not) 
that  Bastian  could  not  have  mistaken  '-Browniao"  inolwiular 
move  me  lit  a  for  evidence  of  life,  wc  yot  observe  that,  '/lifi>  sprang 
up  ill  Baetiaii'D  oppamtiis.  it  was  audi  life  as  can  exM  withmU  air 
or  oxygen;  altogether  unlikt,  thereCore.  ordinary  world-life,  (if) 
The  assertiou  of  Pntteur  is  justified,  that  the  onus  prohtindi  li«s 
with  ubiagenosista.  since  there  is  wo  experience  of  any  living  form 
more  than  yi^  of  an  iuch  in  diameter  springing  into  life  out  of 
inorganic  matter;  it  is.  therefore,  vastly  iinpivballe  (needing most 
cogent  eiidence  to  prove)  that  any  fonn  lesa  than  tiAih  of  "i  f>'eh 
in  size  can  be  made  to  spring  into  life  from  iiiDrguuic  matter. 

n.  While  abiagencsis  is  unprvwd,  we  hold  lo  Itie  fomlnsion 
that  vital  force  is  not  the  mere  outcome  or  resiiltnut  of  any  or  all 
of  the  other  cosmic  forces. 

12.  How  does  it  dilfer?  Of  the  organic  cell  or  ■'  plij'siolt^ical 
uuit,"  the  most  constant  determinable  acta  or  chuuges  are  ittcrntiun 
and  eie.retion ;  atomic  or  moleoulur  •molioa,  dKfinitc  in  rrinillt,  is  an 
essential  of  life.     Must  wA  the  nwtiim  Usel/be  fwiiltarf 

13.  More  deHnitcly,  wc  find. — that,  while  in  the  condensation 
of  matter  in  the  (nebular  theoretical)  formation  of  the  Sun  and 
planets,  there  was  intei/ralion  of  maHer  with  dissipation  of  forrv 
aa  heat  (II.  SiHmcer),  life-action  involves  inlegmtioH  uf  matter 
vsith  accuviulation  of  force  {atured  up  phyMcal  force  in  the  plant 
of  Barker;  "liottled  sunshine,"  of  some  one  else).  This  is  a 
strikiug  contrast. 

14.  Sexual  union  is  closely  antilogous  to  rbfinical  uiitiHi ; 
instead  of  combustion,  it  makes  c^onstruction  by  detaining  prml- 
ucle. 

l.'i.  Again  wi-  notice  the  aunhigy  between  the  spiral  phylIcK 
taxis  of  plants  (o|iposit<!  leaves  a  double  f'piral,  whorls  two  or 
more,  and  bilateral  syinmctry  of  vertebrates  and  Drticnlutvs  and 
some  mollusks,  and  rndinl  symmetry  of  radiutes  nnd  ca!lcnler»U» 
eoiTesponding)  and  the  spiral  bells  of  the  electro-mngnet.    A»  Ibo 


ipposite  chemical  aiirl  |ioliu'  elements  of  the  battery  are  to  tlie 
rarrcnt  of  Uti-  bcltx.  bo  (miiy  li«)  «re  the  pohiritiea  of  the  speiiii-coU 

]  genu-cell  to  tUe  spiriil  |)b_v  Ho  taxis  of  plauls  nuil  eymmetilcal 
nsually  doublt?)  t)r<ranO'tu!cis  (n  uew  term)  uf  animnls. 

IG.  A  clone  (bill  reix-riiPil)  miiiliig>'  exists  betwevn  beat-force 
Uid  vital  force.  A  flfmrk  of  Arc  maylight"  ami  bo  hnrn  succes- 
Irively  nn  iiiilptinite  Hmoiinl  of  combiistlMe  matter.  A  H|)Ark  of 
Ifo  may  anivuxie  an  iude Unite  ainoiiDt,  Biicceesivply  of  oryaiiixabie 
tntt«r.  The  former,  combualion,  reduces  complex  substuncca, 
Wlitcli  nre  mititabic,  to  more  /stable  conipoiinrls.  Tlio  latter,  life, 
llrt'alen  aiiDilar  8iil)i4tan<;es  to  inure  complex  stiitca ;  but  vrltli 
ICitiHtant  trntiiimiitalion  of  their  forms. 

17.  Siiuh  aniilugies  are  as  yet  cnide,  and  do  not  solve  tll(? 
BjTfltery  of  life. 

18".  But  tbe  fiipt^  on  whioh  they  rest  jiistifv  and  encourage  the 
t^afeal  iwdUigation  ot  vital  acthns;  including  their  study  under 
>Ay*^«,-  organic  pfii/»ic». 

19.  Sut'h  a  view  of  lifu  la  in  no  manner  antagonisti<?  of  theism 
«■  of  •' tPloology. "  any  more  than  is  the  now  familiar  reduction  of 
iigeetion.  circulation,  absorption,  etc..  to  the  category  of  cliem- 
feal  or  physical  phenomena.  All  such  analytical  inquiries  are, 
lOver.  legitirtiate,  so  long  as  they  are  accurate ;  whether  tA«y 
f  (0  b!ogene»i»  or  atHogeneitis;  to  the  origin  of  tyjiea  by  inter- 
i  appearancee  irr  by  ivolutioH. 

fViniain/  2il. — Prof.  Geo.  B.  Wood  couimiiDicnted  further  results 
f  his  experiments  with  Balta  of  potassa  on  vegetation,  and  espe- 
SftHyon  grain  and  IVuit.i: 

He  stated  that  in  a  held  of  grain  iu  which  the  soil  had  been 
irerloualy  eshiiuslwl  by  bad  cidlure,  one-halT  was  enriched  by  ham 
Itanure.  the  other  witii  tlie  same  with  wood  ashes  added.  The 
a  of  the  lMtt4!r  were  especially  marlted,  and  much  greater  than 
(ith  tite  former.  The  most  strikiug  results  were  obtained  by  the' 
|se  of  the  ashes  of  the  poke,  Phylolncca  decaitdra. 

Prof.  Cope  read  a  paper  on  the  "  Families  of  Foasil  Fishes  of  the 
Cretaceous  sirnia  of  Kansas."— 

The  greater  part  of  Miese  were  shown  to  be  I'h.ysostomoua 
krLintiptcri  of  three  faunlie-s,  viz.:  the  .Sinirod'intitia;  Xhi-  Piichy- 
hiaodonliitie.  auil  the  Strtlnrionlidv.  Of  the  flrst,  four  genera 
ml  ten  speines  were  described,  some  of  them  {Portheus  sp,) 
imong  the  most  fonnidable  of  marine  fishes.  Tbe  peculiariliea 
f  tlio  wiceession  of  teeth  in  Portlieua  and  Saurocejihalue,  respec- 
(vely,  wi!re  pointed  out.  t)f  Paehi/rkizodontidof  two  genera 
Sm/M  and  PacJiyrhhaduH)  ami  five  species  were  dcsorihcd,  and 
f  Strafodonlidw,  tliiee  genera  and  seven  siMcies.  StrtUndus 
tea  a  tbrm  provided  with  mnltltndea  of  minute  shovel-headed 
eetb.    As  a  general  result  the  great  resemblance  of  this  fauua 


to  that  of  tlif  Knttli«li  Ctinllc.  i 
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Miirvh    1*t. —  Ik-tOitmin  Sniilli   Lymait  rtmd  a  |iifMV  "On  tfae 
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TIkp  oil  or  MptuU  (ilrlwl  oil)  or  rock  tnr  (nti'llol  n«[>lultl  U 
fiHliul  at  ft  rliuci^n  ilHrvrent  plitoen,  ntiil  In  wry  •mull  Inor*  nt  JMlf 
ft  tloseu  murp,  nil  wUtiiii  n  *iiai-o  of  a  liiin<lrii|  inlU-*  H|itarF. 
They  ore  nil  in  NainniiiUtu-  rmrlw.  I'xwiil  otH'  in  cnrlioiiifi-nm*. 
Ttw  il«[»i'a)U  nil  Kri'in  of  very  Miinll  liiirimmtnl  p\tviit,  xiKM-tiRir* 
OdIv  a  Tow  feft,  *<'liloiu  u  hundrvd  ynnln,  cuin-  niilv  at  iniidi  a* 
hftlr  ft  mile.  Ill  th)a  cftM,  too.  tlu-  nil-lirniiiitf  t-t-il'U  a  liiiii>ln»l 
fkwt  thkk,  lu  iiu«  iitlMT  rorlv*  In  tua  nlbir*  Iwctilv.  nml  lii  Ibr 
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characters,  but  with  peculiarities  of  dentition  of  a  combined 
ruminant  and  suilline  character.  There  was  on  the  outer  side  of 
the  molars  but  one  crescent,  and  before  this  a  tubercle.  The  inner 
portion  of  tlie  crown  a  tedge.  Besi<les  the  species  Bathmodon 
radians,  a  second  form,  Loxolophodon  seinirhictuH,  was  referred  to 
the  group.  Tlic  former  animal  was  large  as  the  rhinoceros,  the 
second  equal  to  the  tapir. 

Prof.  Cope  read  a  paper  *'  On  two  new  species  of  Ornithosifnrians 
from  the  Kansas  cretaceous."  They  were  described  as  Onutho- 
chirua  umbrosus  and  0.  harpjjiu.  The  former  was  regarded  as  one 
of  the  most  gigantic  of  the  Pterodactyles,  extending  probably  25 
feet  from  tip  to  tip  of  the  wings.  The  other  "was  two-thirds  the 
size. 

Prof.  Cope  read  a  paper  ""On  Protostefja ,''  a  genus  of  extinct 
Testudinata.  A  detailed  account  of  tlie  osteology  of  P,  gigns  from 
the  cretaceous  was  given,  by  which  it  appeared  that  the  genus  had 
separate  ribs  as  in  Sj)hcu'fjis,  and  tiiat  the  carapace  was  formed 
by  large  radiating  plates  of  bone  in  the  skin.  Two  other  species 
were  described — P.  tiiberosus  and  P,  upptnnus.  Tlie  latter,  the 
largest  known  marine  turtle,  from  New  Jersey ;  the  former,  from 
the  cretaceous  of  Mississippi,  had  been  referred  by  Leidy  to  the 
Mosasauroids. 

A  discussion  on  ^Ir.  Price*s  paper  read  at  the  last  meeting 
took  place,  in  which  Prof,  llartshorne.  Prof.  Lesley,  Mr.  Price  and 
Prof.  Cope  took  part.  Prof.  llartshorne  supported  the  opposi- 
tion to  Abiogenesis  expressed  in  the  paper,  on  the  ground  of  insuf- 
ficiency of  evidence  in  its  favor,  but  believed  in  the  evolntiou  of 
species.  Prof.  Lesley  objected  to  the  insuthciency  of  ^Ir.  Price's 
reasoning  against  the  labors  of  experts  in  biological  science,  and 
stated  that  the  more  attention  he  paid  to  the  subject,  the  better 
satisfied  he  became  that  man  was  descen<led  from  apes.  Prof. 
Cope  stated  that  Mr.  Price's  paper  was  in  error  as  to  the  facts : 

(1)  That  variability  of  specific  t^'pe  was  even  Inore  common  in 
nature  than  under  domestication  ;  examples  from  many  so  called 
" protean  *' genera  being  cited.  (2)  That  some  wild  species  did 
produce  fertile  hybrids.  (3)  That  transitions  b(»tween  species  both 
at  the  present  time  and  in  past  geological  periods,  were  common, 
but  were  concealed  by  a  universal  j^etffio  j)rinripi(  involved  in  the 
practice  of  naturalists.  This  consisted  in  uniting  distinct  forms 
or  species  under  the  head  of  one  species,  as  soon  as  the  inter- 
vening connections  were   found.     (4)  That   the  known  cases  of 


trnuflition  wcro  nuineroua.  not  few;  nnd  tlmt  (>oinmon  indnclion 
require>l  llmt  we  §tioiil<l  believe  of  the  mikiionn.  that  whicli  vtv  wc 
in  ilie  known,  wlien  other  circuiuHtancea  were  Identical. 

At  the  nnniiul  inct-Iinf;  oF  tlie  Lontlun  Ciwlogicftl  Society.  Frf»- 
nmry  l(i,  Mr.  Joseph  I'restwicli,  F.U.S.,  I'rosideiil,  in  Ihf!  cluUri 
the  Wollastoii  Gold  Mcdul  waa  presented  to  the  Secrutjiry,  Mr. 
David  Korlies.  for  tranaiuiasion  to  I'lufvasor  Dana,  of  Yalo  CoW 
lege.  Conneetifut.     The  President  said  : 

"  I  have  liie  plriisiire  to  iLiinouiicHi  Ihiit  thi>  WollnsLon  Mciliit 
Ima  licen  wjnfi.'rred  on  I'rof.  Danii,  of  Yule  College,  New  lliivini. 
U.  8.;  and  in  haudini;  it  to  you  for  troiiHUiisHion  to  oitr  Kon-igu 
Slember,  1  beg  to  express  the  great  gralillcatiou  it  aifor'ix  ino 
that  the  award  of  the  Conneil  has  fallen  on  so  distinguislied  and 
veteran  a  geologist.  ProC.  Dana'§  works  have  a  world-wide 
i-epulalion.  Few  brAnchea  of  geology  tml  have  I'pceivod  liia 
attention.  Ad  able  natnrnlist  and  a  skilful  mineralogist,  he  has 
stndied  otir  scienee  with  advantages  uf  whieh  few  of  ii4  can 
boa-tt.  \lh  eontributions  tu  our  aeieneu  embrace  eosinlcal  <|nes- 
tion»  of  primary  importance—palwoutolo^ieul  qiietitioiis  of  pj>eeial 
interetil — recent  plutnomena  in  their  bL-nrings  on  ^-olugy.  and 
mi Dirru logical  investigations,  so  essential  to  the  right  ulndy  *>f 
rocks.  L'siwoially  of  vulyanie  plienotnvna.  The  wide  range  of 
knowledge  he  brought  to  bear  in  the  pro<iuetion  of  his  exeellcnt 
treatise  on  Geology,  ono  of  the  best  of  our  class  liooks,  cmbme- 
iug  IhQ  elements  as  well  as  the  prtnelples  of  geology.  IIIh 
treatise  on  Mineralogy  exhibits  a  like  skill  in  arrangement  «nd 
knowledge  in  selection.  In  conveying  to  Prol".  Dana  IhU  tosli- 
nionial  of  the  high  estiniutioii  in  which  we  liolil  hit  renean-lies, 
way  T  beg  nlwo  that  it  may  lie  aceompanit'il  liy  an  e\]iresi>ion  liow 
strongly  we  feel  that  the  Imnda  uf  friendship  anil  lirdlhevhood  am 
connected  anioiijist  all  civilised  nations  of  tlie  world  hy  tin-  »me 
tiiniiiiriii.  tlio  one  universal,  and  the  one  kindred  pursuit  of  tnilli 
in  till'  vnri<itis  braneliea  of  scienee." — Mr.  Uavid  Forbes,  in  n'ply, 
s.tid  tlmt  "  it  was  to  bini  a  great  pleasure  to  have,  in  tlic  name  of 
Prof.  Dana,  to  return  thanks  to  the  society  for  their  highest  honor, 
and  for  this  mark  of  the  appreciation  In  which  hiw  lal>ors  are  lieM 
In  England,  It  bad  rarely  if  ever  occurred  in  the  history  of  llw 
societ)'  that  the  Wollaston  medal  bad  l)een  awarded  to  any  geolo- 
gi.it  who  br.d  made  himself  so  well  known  in  such  widely  dill'ercnl 
department))  of  the  scienee,  for  not  only  was  VvuT.  Hum  pni- 
eminent  ua  a  mineralogist,  but  his  numerous  memoir»  uu  ttit? 
C'rustac'cnns,  Z(ioj>liyteJ»,  coral  islands,  volciinie  fornmlitnis,  wul 
utbor  allied  subjects,  as  well  us  hia  admirable  Ircatisciun  gvnvm.1 
Oeology,  Ailly  testily  to  the  extensive  range  and  great  depth  oC 
bis  scientific  rescai-ches." 

The  President  then  presentfd  thi-  bidiinco  of  the  proe«(xla 


the  WoIIaston  donation  fiiiul  lo  Prof,  Ramsey,  for  traiismidsioii  lo 
Ur.  .Iiutica  Croll,  mid  aUdro^aoil  liliu  as  follows : 

"The  Wo]|.iatt>n  fimd  lius  Iu-imi  mviirdc-il  lo  Mr.  Jtimos  Croll, 
of  Ediiil>urgli,  for  Ilia  niiiny  vntuulilf  reiteurcLca  on  tbu  (.ilacml 
ItlH'nompiii)  of  S(.'otl»nd,  luid  to  ni<l  in  the  [iroHeciiliuii  of  the 
sanu^  Mr.  Croll  is  also  well  known  to  all  of  an  hy  hio  inveatiga- 
tionft  of  oci'iiiiic  cnrrtrnls  niid  their  iM-arin^s  un  geological  quea- 
ticDii  and  of  many  qoestions  of  great  theoi'etical  intercHt  connected 
with  some  of  the  gieat  prublema  in  tJeology,  Will  you,  Prof. 
Kwuaey,  in  lumding  this  tukeu  of  the  iiiiorest  m  illi  ivhiih  «•-•  follow 
Ilia  rc&earclies,  iufuiDi  Mr.  Croll  of  the  uililitiontU  viiliu'  hio  luliors 
luiv«  tu  our  estimation,  IVom  the  (lit])<.'nlties  nmler  nliich  tliey 
linve  been  pursued,  and  the  litiiited  time  and  op|>ortuijilic^  he  has 
hotl  III  his  euiiimatid."  —  Prof.  Itiuiisey  thanked  the  iireNident  and 
cooiivil  iti  tike  name  of  Ur.  Ci'oU  fur  the  honor  hesluwiMl  on  him. 
lie  niniirked  timt  "  Mr.  (.'roll's  merits  as  an  original  thinker  are  of 
n  vcrj-  high  kind,  luid  that  he  is  all  the  more  deserving  of  this 
honor  fVom  the  <'ireumslnjicc  that  he  has  risen  to  havt  a  well 
rcfoguiHcd  place  among  men  of  seienco  withont  any  of  the  advan- 
taf{es  of  early  i^cientifle  training ;  and  tlie  jiositioi]  he  uow  oceupiea 
^8  been  won  by  his  own  unassisted  exertions. — yutiirt. 

CAt.trimNiA   AcAi>F.Mr  oi'  .Scikscks.     March  Alli.     A  Conimuni- 

'   tstion  Was  n^eeived  from  Prof.  George  Ua^*i<l80Il,  at  present  in  the 

East,  neeeptiug  the  Presidency  of  the  Aca*lemy. 

A  translation  hy  l>r.  A.  B.  Stout  of  an  inte-rnstiiig  paper  liy 

I  O.  V.  Frnawafidd.  K.  V.  (of  Vienna.  1870)  on  the  "  Kxtin«t  and 

PeriKhlng  Animals  of  the  Earliest  E|ioehs  of  thn  World  "  was  rend 

by  the  Secretarj'. 

Dr.  Elliiiwood  read  a  digest  of  a  translation  of  the  proceedings 
I  of  the  Society  of  Natural  Sciences  of  Neiichatel,  l»61i-l«70. 
gjrin^  a  Itrlef  rcsiiin^-  of  the  prineipal  dlscuasions  Hrbleli  oecnrred 
■t  the  -Irrtm-ologieal  Congress  nl  Ci>|>enhBgen  in  IKfi'J,  being  an 
iatcrostlitg  narrnlimi  of  the  developments  of  antiquity,  luising 
Snua  Ml  invpHtigntion  of  the  shell  mounds. 

Mr.  Sti-arus  gave  the  result  of  lua  examination  and  researches 
n   twoie  of  the    nnnierons   shell    heaps   nud    mounds    at    Point 
PennlUs,  Tampa  Itiiy.  Klorhlu,  near  the  supposed  landing  place 
i   of  ttHsKs)K<diliun  of  l)c  Soto:  — 

The  tatter  were  eomiwaed  of  nitemnte  thick  strata  of  sbeLla 
Mui  tliin  strata  of  ashes  ;  these  alternations  were  owing  to  the 
(nft«qucnt  visits  of  the  Indians  to  the  localities  where  tlSse  shell 
heaps  are  found,  and  during  the  interim  ttetween  those  visits  a 
giowtli  of  grass  and  oilier  vegetation  had  taken  pince.  eovering 
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the  heap,  which  was  burnt  over  st  n  siibMcquL'nt  vUit  and  a  Ibin 
layer  ol*  nahes  was  tUiia  niwle  aud  coveicd  with  shells:  ami  thia 
I  being  repeateii,  in  Hit'  comseof  ypais,  tlie  sht'U  heap  when 
~  ■  ml  exHiiiiiicd  presented  the  appearance  of  a  regular 
The  Hhells  round  ill  these  Ituaps  are  the  snni«  na 
t  found  living  in  the  ndjiiL-ent  waters.  In  the  sliell 
heaps  nnd  ik>:>i'  thorn,  us  wdl  us  iu  the  liuriul  or  earth  Diuunda, 
fragments  of  pottery,  uml  unowln-ails  of  chulcedony,  and  otlter 
implements  of  stone  and  shell  muy  he  found  ;  mid  ni'ur  the  Wnnt 
Finalliii  mounds  a  remarkable  vase  of  sti-aiitt.',  shaped  l^omPKbat 
like  an  ordinary  Houp  tureen,  had  heen  discovered.  Tlic  material 
of  which  this  vase  is  mnde  was  probahly  otiluined  hy  the  Indiana 
at  Ajiaiachlcolfl,  near  which  place  a  deposit  of  nospstone  existed, 
and  the  material  for  the  arrowheads  was  wilhont  donbt  obtained 
at  the  elevated  and  now  fossilized  coral  leef  iu  IlillHhoronyh  Uay, 
known  as  Itallast  Point,  not  far  (Voni  the  tiovn  of  Tamjiii.  Mr. 
Stearns  also  briefly  i-eferred  to  the  slatenienls  of  the  tiarnitur  of 
the  Dc  ijotn  Expedition  relative  to  thi;  jihundanuc  of  pi-arls  which 
wert;  seen  in  possession  of  the  Indians,  nml  which  were  sahl  lo  be 
oMained  by  some  of  the  soldiers  of  Uc  Soto.  He  wan  of  the 
opinion  that  what  Do  Soto's  men  thought  were  |>e(irl9,  were  the 
shells  of  Marginalia  amoidali».  A  great  niimher  of  this  shell  had 
boeu  found  in  an  ancient  mound  in  llie  city  of  St.  Louis. 

Dr.  Gibhons  presented  a  copy  of  the  "Oriental  MwHcul  Ga- 
zette" uf  Const  an  liuople,  which  eonlaineil  a  paper  liy  Dr.  AtntaU 
lah  llcy.  descriptive  of  the  eontenta  of  tile  inoniHla  in  Eurupr, 
Asia  aiid  AlViui ;  the  writer  advancing  tlie  theory  that  the  mounci 
works  being  similar  all  over  the  world,  they  should  Ite  ailributed 
iu  their  (iiigin  to  one  race. 

Mr.  WetiiHjre  referred  to  some  intcrcstiut:  developments  maAn 
ia  the  shell  mounds  of  South  Ameiica. 

I'rof.  II.  G.  Hanks  presented  remarknbly  line  specimena  of 
jasper  and  tcurmaUne  ft'om  Cnlavems  County. 

"Ckstkai,  Pahk  Mu^ecsi. — Opxlnirtion  vf  iTr.  IIi\u'k1n»'  Jln^ora- 
tions. —  A  TiMKK  reporter  called  yeaterilay  on  Mr.  H.  W^TK&ijntMB 
Hawkins  in  order  to  ascertain  the  tnilh  of  the  allcfinlioDs  aiade 
iu  a  coinmuiiicution  which  appenred  in  yesterday's  Tiuks  iu  lef- 
erenc*  to  the  destruction  of  his  restorations  in  the  Central  i'ark 
Museum.  Mr.  IUwkixs  stated  that  all  he  had  done  chiring 
twenty-one  tnonths  to  restore  the  skeletons  of  the  extlm-t  ffidiuals 
of  Ameriea  (of  tlie  IliKlro^aurua.  and  the  other  gigantic  uubunl, 
which  was  tidrty-iiine  I'eet  long),  was  destroyed  l)y  onh-r  of  Mr. 
Hrnkt  Hilton,  on  the  :M  of  May  last,  with  sledge- hum  met,  and 
carted  away  to  Mount  St,  Vincput  where  the  remains  were  hnricd 
several  feel  below  the  surfnce.     Th«  preparatory  i«ketclies  of  other 
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animals,  including  a  mammoth  and  a  mastodon  and  the  moulds 
and  sketch  models  were  destroyetl.  Mr.  Hilton  did  this,  said  Mr. 
Hawkins,  out  of  ignorance,  just  as  he  had  a  coat  of  white  paint 
put  on  the  skeleton  of  a  ^^hale  whicli  JNIr.  Peter  Coopek  had 
presented  to  the  Museum,  and  just  as  he  had  a  bronze  statue 
painted  white.  Mr.  Hilton  told  the  celebrated  naturalist  who 
had  come  from  England  to  undertake  the  work  that  he  should  not 
bother  himself  with  ''dead  animals,"  tiuit  tiiere  was  plenty  to  do 
among  the  living.  This  illustrates  the  policy  of  having  such  men 
as  Hilton  at  the  head  of  one  of  the  most  important  Departments 
of  the  City  Government.  When  the  skeletons  were  dug  up  ngain, 
by  order  of  Col.  Stebbins,  they  were  found  broken  in  thousands 
of  pieces.  Prof.  Henry,  of  the  Smithsoninn  Institution  when  he 
heard  of  this  piece  of  barbarism,  would  not  believe  it.  ''Why," 
he  exclaimed,  "  I  would  have  paid  them  a  good  price  for  it."  Mr. 
Hilton  however,  preferred  to  destroy  the  work  of  the  naturalist 
which  had  cost  the  City  at  least  twelve  thousand  dollars." 

We  copy  the  above  from  a  slip  cut  by  a  friend  from  the 
"New  York  Times."  What  good  will  ever  come  to  science  from 
the  million  of  dollars  it  is  proposed  to  spend  on  the  new  buihliug 
for  a  Museum  of  Natural  History  in  the  Central  Park  so  long  as 
the  citizens  of  New  York  allow  vandals  and  ignoramuses  to  hold 
the  places  that  should  be  filled  by  men  of  culture  and  unques- 
tionable scientific  standing? 

"  Wk  alluded  souk*  time  since  to  the  throatenod  destruction  of 
one  of  the  most  notable  megalithic  monuments  in  this  country,  the 
Great  Circle  at  Avebury,  in  Wiltshire.  All  archaeologists  will  be 
glad  to  hear  that  Sir  .lohn  Lubbock  lias  added  one  more  to  his 
emiiu>nt  services  to  science  by  the  purchase  of  the  site  on  which 
the  Circle  stands.  It  is  right  also  that  the  meed  of  praise  should 
be  awarded  to  those  of  the  residents  in  the  district  whose  zeal  has 
been  directed  towards  the  attainment  of  this  object,  and  who  have 
thus  shown  their  sense  of  the  value  of  the  moiuunent  which  is  one 
of  the  glories  of  their  county.  We  refer  especially  to  the  Rev. 
Bryan  King,  the  vicar  of  the  parish,  ^Ir.  Kenun,  ^Ir.  (icorge 
Brown,  and  the  Rev.  Alfred  ('harles  Smith,  Hon.  Se<*retarv  of  the 
Wiltshire  Archa}oloy:ioal  and  Natural  Historv  Society.  It  is  to  be 
hoped  that  their  example  will  stimulate  similar  zeal  for  the  pres- 
ervation of  monuments  in  other  parts  of  the  country."  —  Xature, 

AViiEN  .will  Sir  John  Lubbock's  example  be  followed  here? 
Every  3'ear  our  monuments  of  a  former  race  are  l)eing  destroyed 
and  no  hand  has  3'et  been  raised  to  j^ave  them. 

Prof.  Raphael  Pumpelly  has  been  appointed  State  Geologist  of 
Missouri,  as  we  are  assured  by  a  correspondent. 
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A  FKKKru  AsBOuiatioii  for  the  Adiaiicenieut  of  Scieiit^c.  Iiaa 
bcoii  stitrtG<1.  Tbe  iiniiiinl  nu'ctings  will  bo  lielil  in  the  vartotw 
towns  niid  cities.  Over  100,000  fViiuca,  in  slinri's  of  200  Trunra 
eauh,  have  already  been  siibscribed  by  tbc  foumlirn  of  the  Aa*o- 
ciation. 

The  Smithsoniftii  InMlitiitinn  bus  rcfi-nlly  siiccet'dpil  In  obtain- 
ing two  complete'  akt'k'tons  of  llic  ir-mn  lit  able  Inpirof  Ihc  bigh- 
lauila  of  tbo  I'nUcd  States  of  ('olombin,  known  to  tintiinilisls  an 
Tapiritu  plnch'ique  or  Roulini.  Prt?vioii§lj-  only  Itic  bkilll  hml 
been  obla!ii(.-<l  by  Rouliu,  by  whuiii  it  wan  Qr»t  made  knoirn.  and 
it  wtis  one  of  tbe  raritiL's  of  tbu  gi-cut  anntoiuit^al  colieelion  ut 
Paris.  Tbo  Smithsonian  Inslitntion  had  birforc  ublaiued  a  mimtHir 
of  skulls  and  a,  skeleton  of  tlie  still  more  irmarknblc  tapir  of 
I'anaum,  which  had  remjiiiicd  imdistiiiguislied  fVom  Uie  ootntnon 
8pm<^3  of  I'linnmii  till  within  a  few  yeaia.  when  first  described, 
under  the  imrae  of  Ehmm'iijnathaa  Bainlii,  by  Pi-of.  Gill,  fkt>iii 
two  sknllfl  in  the  Smithsonian  colleetion.  There  are  ni>  esU'rnfcl 
or  dental  differentrea  between  ihe  tapira  corrrapoiiding  with  Ib« 
marked  dilferences  in  the  skitlla  ;  the  externni  ditforenees  Wing 
conHneil  to  the  contour  of  the  forehead,  the  color,  and  tlie 
character  of  lli('  liiiir. 
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As  there  are  many  persons,  especially  in  the  country,  who  desire 
to  acquire  a  scientific  knowledge  of  the  world  of  vegetation  which 
surrounds  them,  but  who,  for  the  lack  of  competent  instructors,  do 
not  know  how  to  commence^  the  following  brief  directions,  offered 
at  the  commencement  of  the  floral  season,  will  probably-  prove  ser- 
viceable to  many  readers  of  the  Naturalist,  and  may  perhaps 
afford  some  new  ideas  to  experienced  botanists.  Any  one  having 
a  capacity  for  study  may  learn  the  name  and  natural  relationship 
of  any  flowering  plant  by  an  intelligent  use  of  a  good  descriptive 
work  on  botany — first  reading,  as  a  necessary  drudgery,  an  ele- 
mentary treatise  on  the  structure  of  plants.  But  no  one  can  be  a 
good  botanist  without  a  good  herbarium,  which  is  composed  of 
dried  specimens  of  species  and  their  various  forms  arranged  in 
systematic  order  and  accurately  labelled.  The  formation  of  a  good 
herbarium  is  no  simple  task,  and  desultor}',  unguided  ettbrts  will 
surely  be  attended  with  much  loss  of  time  and  many  sources  of 
discouragement. 

Scientific  characters  are  taken  from  the  fruit  and  leaves  as 
well  as  from  the  flowers,  and  often  the  roots  are  very  impor- 
tant; therefore,  a  mere  sprig  of  flowers  does  not  constitute  a 
"botanical  specimen."  A  plant  not  over  three  or  four  feet  high 
should  generally  be  preserved  entire,  doubling  it  upon  itself  once 
or  twice  if  too  long  for  the  herbarium  sheet  —  the  most  approved 
size  of  which  is  eleven  and  a  half  by  sixteen  and  a  half  inches  — 

Entered  according  to  the  Act  of  Congress,  in  the  year  1k72,  by  the  Peabody  Academy  of 
Sconce,  in  the  Office  of  the  Librarian  uf  Congress,  at  Washington. 
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of  vciy  large  herbs,  the  upper  portion  and  a  lower  leaf  must  suf- 
fice, and  of  shrubs  and  trees  a  brauchlet.  Specimens  of  most 
herbs  may  contain  both  flowers  and  fruit,  but  of  most  shrubs  and 
trees  the  flowers  are  to  be  collected  early  in  the  season  and  the 
fruit  with  mature  leaves  later.  Sedges  should  be  collected  only 
in  mature  fruit. 

Specimens  are  usually  brought  home  either  loose  in  a  tight  tin 
box  or  pressed  flat  in  folded  siieets  of  thin  paper  carried  in  a  stout 
portfolio :  but  good  specimens  are  more  easily  prepared  by  using 
a  portable  press.     This  consists  of  two  light  but  strong  boards 
half  an  inch  thick,  fifteen  and  a  half  inches   long,  and  ten  and 
a  half  inches  wide ;  this  size  will  prevent  specimens  from  being 
made  too   large  or   unnecessarily   small.     Between   these   place 
a  pile  of  driers  of  the  same  length  and  width,  each  consisting  of 
a  sheet  of  rag  paper  folded  in  quarto  with  a  folded  sheet  of  tea 
paper  inside  to  hold  the  specimens  till  dry.     Straw  paper,  however 
thin,  should  never  be  used.     The  whole  is  to  be  bound  together 
with  a  stout  strap,  and  may  have  an  oil-cloth  cover.      Arrange 
each  specimen  naturally,  showing  both  sides  of  leaves  and  flowers, 
and  fold  down  the  upper  half  of  the  drier  carefully  upon  it,  seeing 
that  the   leaves,  etc.,  lie  smoothly ;   carelessness  in  preparing  a 
specimen  is  unpardonable,  for  it  may  be  destined  to  be  preserved 
for  centuries.     Next  morning  transfer  the  sheets  of  si>ecimens  to 
the  house  press,  for  which  there  should  be  provided  a  great  num- 
ber of  driers,  about  twelve  by  eighteen  inches  in  size.     The  best 
kind  of  drying  paper  may  not  easily-  be  obtained,  but  newspa|>er8 
answer  very  well.     The  press  should  be  divided  by  boards  into 
sections,  ticketing  each  to  show  whether  it  is  to  be  change<l  the 
next  day  or  the  day  after,  and  assort  the  specimens  accordingly. 
Do  not  take  out  the  specimens  till  perfectly  dry ;  and,  if  plenty  of 
driers  are  at  hand,  transfer  the   specimens  when   nearly  dry  to 
another  press,  and  let  them  remain  a  week  or  two ;  most  grasses 
and  sedges,  and  many  other  plants,  may  be  transferred  to  this  at 
the  first  change.     Build  up  the  piles  compactly,  with  thick  strips 
around* the  edges,  so  that  all  may  receive  uniform  pressure  from 
the  fifty  to  seventy-five  pounds  of  weights  to  be  placed  on  top. 
Succulent  plants   may  be   dried   quickly  by  placing  them   in   a 
separate  press  near  a  stove  ;  the  heat  may  be  so  great  that  a  thick 
specimen  at  top  will  dry  in  a  day,  but  care  should  be  taken  to 
remove  them  as  soon  as  dry.     Besides  Monocotyledons  and  Saxi- 
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Drageas  this  treatment  should  only  be  applied  to  plants  that  incline 
to  mould  or  fall  to  pieces  (Conifcrro  are  not  benefited  by  it).  To 
dry  the  damp  driers  ettectually  without  spreading  them  all  over  the 
room,  cut  a  hole  in  one  end  of  each  and  string  them  on  a  stout 
wire  and  suspend  this  on  hooks  set  in  the  under-side  of  a  shell*. 
Pieces  of  stiff  paper  with  a  slit  in  the  middle  are  useful  for 
confining  specimens  of  sedges,  etc.,  where  bent,  and  folded  pieces 
of  oiled  paper  for  adhesive  flowers,  etc. ;  also  rings  of  cotton  for 
thick  heads  of  ligulate  Compositie.  The  color  of  plaiAs  is  best 
preserved  by  rapid  drying,  but  not  much  attention  should  be  paid 
to  this  point,  as  they  will  fade  in  a  few  years.  If  such  plants  as 
the  purple  Arisnema  and  Symplocnrpus  or  an  orange  Liliuni  be 
dried  in  a  few  minutes  by  ironinrj  them  in  their  driers,  they  will 
look  when  mounted  like  paintings. 

Specimens  may^  be  mounted  for  the  herbarium  on  sized  paper 
with  glue,  or  on  unsized  paper  with  touches  of  poisoned  paste  and 
strips  of  gummed  paper.  Never  mount  a  small  specimen  on  the 
centre  of  a  sheet,  nor  any  specimen  without  first  poisoning  it, 
which  is  done  by  washing  with  an  alcoholic  solution  of  corrosive 
sublimate  just  weak  enough  not  to  show.  A  pile  of  duplicates, 
if  infested  with  insects,  should  be  inclosed  for  a  while  in  a  close 
vessel  with  an  ounce  or  two  of  chloroform  or  cyanide  of  potassium. 
A  few  grains  of  the  latter  introduced  into  a  case  of  entomological 
specimens  will  quickly  destroy  all  intruders.  It  is  best  to  keep 
each  genus  in  a  manilla  cover  and  these  in  piles  on  the  shelves  of 
a  cabinet. 

The  earliest  flowering  plants  being  on  the  whole  most  diflicult, 
the  beginner  will  meet  with  man^^  discouragements  at  first ;  luit 
every  step  will  add  to  his  strength.     An\'  locality  will  afford  from 
five  hundred  to  eight  hundred  species  of  flt)wering  plants,  and,  in 
determining   so  large  a  number,  mistakes  are  inevitable ;   there- 
fore, it  is  well  to  send  a  set  of  specimens,  numbered  to  correspond 
with  one  retained,  to  some  person  having  a  good  herbarium,  Avho 
will  doubtless  be  willing  to  examine  and  name  them  in  return  for 
the  specimens.     The  same  may  be  done  if  the  determination  of 
names  is  not  attempted  at  all,  but  great  care  should  be  taken  to 
see  that  the  two  sets  exactly  correspond,  for  there  is  great  danger 
of  confounding  closely  related  species,  as  also  of  mistaking  marked 
forms  for  different  species. 

The  plants  of  other  sections   may  be  easily  obtained  by  ex- 
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oliniiging  with  other  collectors.  A  person  before  commencing  this 
system  should  procure  the  *'  Naturalists*  Directory "  and  the 
"  Catalogue  of  Plants  "  from  the  Naturalists'  Agency  at  Salem,  to 
which  it  would  be  safest  to  apply  for  the  best  works  to  be  studied. 
If  one  expects  to  collect  year  after  year  for  exchange,  it  is  very 
advantageous  to  keep  a  record  of  the  time  when  the  best  speci- 
mens of  each  species  are  to  be  obtained,  which  will  be  found  to 
be  an  invaluable  aid  in  following  seasons.  System  in  scientific 
work  is  of  the  greatest  importance,  and  with  this  and  patient  jMsr- 
severauce  and  economy  of  time,  great  results  may  be  accomplished. 
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BY   J.    r;.    HENDERSON. 


<a> 


It  seems  that  the  singular  stnicture  from  which  the  subject  of 
these  notes  derives  its  name,  was  intended  as  a  special  stumbling 
block  in  the  path  of  antidarwinists,  or  to  intensify  the  "  struggle 
for  existence  *'  which  the  Darwinian  theory,  like  all  other  theories 
must  undergo. 

In  most  notices  I  have  seen  of  the  rattles  of  the  rattlesnake, 
they  have  })een  mentioned  as  though  they  were  of  no  advantage  to 
the  possessor,  and  that  natural  selection  would  never  produce  them 
but  on  the  contrary  would  weed  them  out,  if  that  theory  were 
correct.  It  seems  to  me  that  the  whole  trouble  in  the  matter 
arises  from  the  assumption  that  the  sound  of  the  rattles,  as  a 
war-cry,  is  a  disadvantage  to  the  reptile,  b}'  calling  the  attention 
of  its  enemies  to  it  and  thus  inviting  its  own  destruction,  and 
that  consequently  the  only  way  to  reconcile  the  existence  of  the 
rattles  with  the  theors'  of  Darwin,  is  to  show  that  there  is  some 
other  use  made  of  them  and  that  in  striking  the  balance  between  the 
profit  and  loss  sides  of  the  ledger,  the  line  falls  on  the  side  of  the 
former  and  for  that  reason  natural  selection  produced  and  retains 
the  rattles.  If  I  understand  him  rightl}^  this  is  the  view  of  the 
matter  taken  by  Prof.  N.  S.  Shaler  in  his  paper  in  the  January 
Natckaltst.  He  says  that  for  some  years  he  has  '•  been  teaching 
that  the  tail  appendage  of  the  rattlesnake  was  not  to  be  explained 
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upon  the  theory  of  natural  selection,  inasmuch  as  it  could  contri- 
bute iu  no  way  to  the  advantage  of  the  animal ;  that  it  seemed  to 
him  quit«  clear  that  it  was  rather  calculated  to  hinder  than  to  help 
the  creature  in  the  race  of  life  by  warning  its  prey  of  its  pres- 
ence." But  he  intimates  that  he  is  now  ready  to  say,  that  this 
appendage  can  he  explained  upon  the  theory  of  natural  selection. 
He  considers  the  idea  that  it  might  be  used  as  a  sexual  call  as 
untenable,  but  that  the  whirring  sound  of  the  rattles  closely  imi- 
tates the  sound  made  by  the  Cicada  and  for  this  reason  is  used  as 
a  call-note,  as  a  hunter  uses  his  boue-turkey-caller,  to  induce  the 
bird  to  come  within  the  range  of  his  weapon.  Now  the  first  ques- 
tion which  naturally  arises  is  this :  Does  the  snake  sound  its 
rattles  when  seeking  to  capture  its  prey  ?  I  have  alwa^'s  under- 
stood that  it  is  only  when  it  throws  itself  upon  the  defensive  and 
prepares  for  battle  that  the  rattles  are  sounded  ;  that  it  is  an 
alarm  note,  a  war-cry,  and  not  a  gentle,  deceptive  invitation  to 
the  victim.  I  have  never  seen  a  rattlesnake,  and  know  of  course 
nothing  personally  of  its  habits.  But  if  this  use  is  not  made  of 
the  rattles  as  suggested  b^'  Prof.  Shaler,  and  the  sound  only  serves 
to  call  the  attention  of  its  enemies  and  thus  invite  destruction, 
then  indeed  is  the  theory  of  natural  selection  nonplussed.  But 
as  I  view  the  matter,  instead  of  inviting  his  tlestruction  by 
sounding  the  rattles,  it  is  one  of  the  most  ellective  means  of  self 
protection  and  is  as  useful  to  it  in  the  race  for  life  as  is  the  growl 
of  the  tiger  when  threatened  with  danger.  The  snake  docs  not 
sound  its  rattles  until  it  considers  itself  discovered,  and  not 
then  unless  it  apprehends  danger.  It  throws  itself  in  position 
to  strike  and  says  in  unmistakable  language,  "Look  out,  I  am 
ready  for  you !"  If  pushed  upon,  it  makes  its  leap  at  its  antag- 
onist, and  again  throws  itself  in  position  to  renew  the  contlict, 
and  again  sounds  the  note  of  defiance  ;  a  note  calculated  to  alarm 
and,  like  the  war-whoop  of  the  Indian,  strike  terror  to  the  heart 
of  the  assailant ;  but  it  may  be  said  that  tlie  Indian  only  utters 
his  yells  when  rushing  on  liis  enemy,  or  Avhen  actually  engaged  in 
the  conflict,  and  the  sounding  of  the  rattles  upon  the  first  approach 
of  danger  is  a  disadvantage.  Now  it  seems  to  me,  if  this  were 
true  and  if  it  be  a  piece  of  rashness  upon  the  part  of  the  snake 
thus  early  to  exhibit  his  combatativenoss,  that  natural  selection 
would  cure  the  matter  by  selecting  and  preserving  the  more  timid, 
and  that,  eventually,  rattlesnakes  wouhl  only  sound  their  tail-bells 
when  it  would  best  promote  their  interests. 
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Wc  arc  not  to  judge  of  the  advantage  or  disadvantage  of  the 
rattles  l)y  their  elfeet  upon  the  nerves  of  man  alone,  tliough  no 
douht  nianv  a  man  has  turned  his  back  and  been  deterred  from 
making  an  attack  by  the  sound  of  these  rattles  and  the  defiant 
attitude  of  their  possessor. 

The  ability  of  the  snake  to  defend  itself  does  not  consist  in  its 
strength  or  size,  or  in  its  power  of  overcoming  its  adversary  by 
a  prolonged  conflict,  for  most  of  its  enemies  are  its  superior  in 
size  and  strength.  Nor  does  its  deadly  poison  act  quickly 
enough  to  secure  its  own  safety  when  it  is  attacked,  but,  in  niont 
cases,  the  victim,  after  the  deadly  stroke  is  given  may  still  revenge 
itself  by  the  destruction  of  the  snake.  But  the  certainty  of  the 
etiect  of  the  poison  serves  as  a  warning  and  is  advantageous,  not 
in  defense  after  the  attack  is  made,  but  in  jyreceiitiitg  an  attack 
from  being  made.  If,  then,  the  color  of  the  rattlesnake  were 
ditferect  from  all  harmless  snakes,  so  much  so  as  to  render  it 
conspicuous,  this  would  be  beneficial  to  it,  by  the  readiness  with 
which  all  animals  would  recognize  it,  and  thus  protect  the  snake 
by  this  notice  of  the  deadly  character  of  its  weai)ons.  If  then  a 
conspicuous  color  would  be  of  advantage,  it  seems  to  me  that  any 
other  means  which  it  may  be  able  to  use  in  making  known  its 
character  to  any  animal  that  ma>'  come  near  it,  would  be  advan- 
tageous, and  would  be  increased  and  preserved  by  natural  selec- 
tion, and  that  the  whirring  noise  Avhich  it  produces,  in  this  view 
of  the  matter,  admirably  serves  its  purpose.  In  effect  it  amounts 
to  tliis,  and  by  experience  its  enemies  learn  to  understand  its 
language,  "I  am  a  rattlesnake^  armed  with  what  will  be  death  to 
you  if  you  come  too  near ;  give  me  a  wide  berth  !" 

Prof.  Shaler  remarks  that  it  is  a  fact  well  known  doubtless  to 
those  who  have  observed  serpents,  that  manv  when  in  a  state  of 
excitement  vibrate  the  end  of  their  tail  just  as  the  rattlesnake 
does.  This  statement  reminded  me  of  a  South  American  species 
described  by  Darwin  in  his  '*  Voyage  of  a  Naturalist"  (vol.  i,  p. 
123,  Harper's  ed.),  where  he  says  :  — 

''  Of  reptiles  there  are  many  kinds :  one  snake  (a  Trigono- 
cephalus,  or  Cophias),  from  the  size  of  the  poison  channel  in 
its  fangs,  must  be  very  deadly.  Cuvier,  in  opposition  to  some 
other  naturalists,  makes  this  a  sub-genus  of  the  rattlesnake,  and 
intermediate  between  it  and  the  viper.  In  conformation  of  this 
opinion  I  observed  a  fact,  which  appears  to  me  ver}'  curious  and 
instructive,  as  showing  how  every  character,  even  though  it  may 


ORNITHOLOGICAL   NOTES    FROM  THE   WEST.  2G3 

be  in  some  degree  mdopcndeiit  of  structure,  has  a  tendency  to 
vary  by  slow  degrees.  The  extremity  of  the  tail  of  this  snake  is 
terminated  by  a  point,  which  is  very  slightly  enlarged  ;  and  us  the 
animal  glides  along,  it  constantly  vibrates  the  last  inch  ;  an<l  this 
part  striking  against  the  dry  grass  an<l  hruslnvood,  produces  a 
rattling  noise,  which  can  be  distinctly  heard  at  the  distance  of 
six  feet.  As  often  as  the  animal  was  irritated  or  surprised,  its 
tail  was  shaken  ;  and  the  vibrations  w(M'o  extremely  rai)id.  Even 
as  long  as  the  bod}'  retained  its  irritability,  a  tendency  to  this 
habitual  movement  was  evident.  This  Trigonooophalus  has,  there- 
fore, in  some  respects,  the  structure  of  a  vip(?r,  with  the  habits  of 
a  rattlesnake ;  the  noise,  however,  being  pro<luced  by  a  simpler 
device." 

It  was  these  remarks  of  Darwin  that  first  suggested  the  problem 
of  the  rattlesnake's  tail  to  rav  mind,  and,  as  I  had  thought  consid- 
abl}'  about  the  matter,  of  course  I  was  deeply  intereste<l  in  the 
paper  by  Prof.  Shaler  ;  but  I  must  acknowledge  tliat,  while  many  of 
his  suggestions  are  correct  an<l  highly  valuable,  I  was  disappointed 
to  find  that  the  only  advantageous  use,  in  Iiis  estimation,  of  this 
tail  appendage  of  the  rattlesnake,  is  an  imitative  call-note  to 
allure  birds  within  its  reach,  and  that,  otherwise,  it  is  rather  a 
disadvantage  than  an  advantage  to  be  preserved  and  perfected  by 
natural  selection.  If  it  is  useful  for  both  purposes,  then  there  is  a 
double  reason  for  the  action  of  natural  selection.  Tf  it  is  not 
used  as  an  imitative  call-note,  but  is  useful  in  the  manner  I  have 
pointed  out,  then  I  have  shown  that  it  is  explained  by  natural 
Bclection. 
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BY   J.    A.    ALLKN. 


-•o*- 


I.   NOTES  ON  THE  lilKDS  OF  KANSAS. 

In  the  spring  of  1871  an  expedition  to  the  IMains  and  the 
Rocky  Mountains  was  sent  out  by  the  Museum  of  Comparative 
Zoolog}',  under  the  charge  of  the  writer.  During  the  nine  months 
spent  in  the  field  by  the  party  in  cjuestion,  the  departm(»nt  of 
oniithology  received  a  large  share  of  attention.  In  the  following 
pages  it  is  proposed  to  give  a  hasty  resume  of  such  observations 
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as  may  be  supposed  to  interest  the  ornithological  readers  of  the 
Naturalist,  reserving  a  more  detailed  and  formal  rejwrt  for 
publication  elsewhere.* 

Leavenworth,  Kansas,  was  the  point  at  which  we  commenced 
our  labors.  During  the  ten  days  spent  at  this  locality  we  col- 
lected or  observed  nearly  one  hundreil  species  of  birds.  Although 
we  arrived  here  'May  2d,  the  country  wore  the  aspect  of  a  New 
England  June.  The  prairies  were  already  green  with  waving 
gi*ass  and  the  forests  were  nearly  in  full  leaf.  The  apple  trees 
were  some  days  out  of  bloom,  and  the  young  cherries  were  as 
large  as  very  large  peas ;  the  vegetation  ])eing  fully  a  month  in 
advance  of  its  usual  stage  in  Southern  New  England  at  the  same 
date.  Comparatively  few  of  the  birds,  however,  were  nesting; 
some  had  not  arrived  from  the  South,  and  others  whose  breeding 
stations  were  more  to  the  northward  still  lingered. 

We  found  in  the  vicinity  of  Leavenworth  a  collector's  paradise, 
the  forests  of  the  Missouri  bottom-lands  literally  swarming  with 
birds,  many  of  which  none  of  the  party  had  before  seen  in  life, 
the  general  aspect  of  the  ornithological  fauna  being  strikingly 
diverse  from  that  of  the  northeastern  states.  The  red-headed  ami 
red-bellied  woodpeckers  {Melanei'jies  eri/throcephalus  and  Centurus 
CaroUfius)  revelled  among  the  grand  old  elms  and  cot  ton  woods 
of  the  bottom-lands,  some  of  which  tower  to  the  height  of  one 
hundred  to  one  hundred  and  fifty  feet.  The  golden-shafted  flicker 
(Colaptes  anratus)  wa»  almost  equally  abundant,  and  showed  its 
close  affinity  with  its  red-shafted  brother  of  the  mountains  and 
the  Paeifrc  Slope  {C.  Mexicanns)  by  already  frequently  presenting 
touches  of  red  in  its  black  check  patches.  Although  the  hairy  and 
downy  woodpeckers  (Ptcus  viUosus  and  P.  pubescena)  were  both  ob- 
served, they  seemed  by  no  means  common.  The  crested  titmouse 
{Lophophanes  bicolor)  and  the  merry  cardinal  (C-ardfualis  Virgini- 
anus)  vied  with  each  other  in  their  noisy  demonstrations,  both  be- 
ing exceedingly  abundant  and  garrulous.  Their  vocabulary  secmecl 
inexhaustible,  as  they  every  day  astonished  us  with  new  sounds, 
which  we  often  at  first  supposed  to  proceed  from  some  bird  hith- 
erto unknown  to  us.    The  blue  jay  {Cyanura  cristnta)  was  equally 

*ThiH  report  will  embrace  annotated  faunal  \isU  for  eight  localities,  iritli  a  general 
suniniar>'  lit>t  for  tlio  whole.  Mr.  C.  >V.  Bennett  accompanieil  the  exi>e<lition  as  taxi- 
dermist, and  Mr.  Richard  Bli.**.**  as  iciithyologist,  both  of  whom,  especially  the  former, 
greatly  aided  in  the  ornithological  work. 
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at  home,  and  as  vivacious  and  even  more  gayly  colored  than  at 
the  north.  While  he  seemed  to  have  forgotten  none  of  the  droll 
notes  and  fantastic  ways  one  always  expects  from  him,  he  has 
here  added  to  his  manners  the  familiarit}'^  that  usually  character- 
izes him  in  the  more  newly  settled  parts  of  the  country,  and  anon 
surprised  us  with  some  new  expression  of  his  feelings  or  senti- 
ments,— some  unexpected  eccentricity  in  his  varied  notes,  per- 
haps developed  by  his  more  southern  surroundings.  The  yellow- 
breasted  chat  {Icteria  inrens)  disported  himself  among  the  tangled 
underbrush,  and  seemed  highly  to  eujoy  the  discomfiture  to  which 
he  often  put  us,  through  his  well-known  ventriloquial  accomplish- 
ments, in  our  search  for  his  exact  whereabouts.  The  Carolina 
wren  {Thryothorus  Ludoviciaiius)  was  more  or  less  common,  and 
already  had  young  full-fledged  on  our  arrival,  while  the  only  other 
birds  then  found  breeding  were  the  cardinal,  the  towhe  and  the 
brown  thrush.  Most  of  these,  however,  were  still  pairing  and 
nestbuilding.  The  common  chickadee  (Parus  atricapillus)  and 
the  house  wren  {Troglodytes  a'edou)  were  both  common,  but  were 
far  less  numerous  and  much  more  retiring  than  their  more  demon- 
strative southern  relatives  alread}'  mentioned. 

Amon^  the  warblers  three  southern  forms- were  the  most  com- 
moil,  their  bright  colors  often  attracting  the  eye  as  they  flitted 
through  the  openings  among  the  trees.  These  were  the  Ken- 
tucky (Oporornis  formosus)^  the  hooded  (Wilsonia  mih-ata  Bon.) 
and  the  blue- winged  yellow  {Helmi nthophufja  jnn us) .  They  seemed 
aware  that  they  were  especial  objects  of  attention  to  the  coUector, 
and  took  good  care  not  to  exhibit  themselves  unnecessarily.  The 
golden-crowned  warbler  {Helminthophaga  colata)  was  also  one  of 
the  most  numerous  of  the  SylvicoUda\  The  Nashville  (//.  rubrica- 
pilld)^  the  blue  yellow-backed  {Panda  Amencana)  and  the  black 
and  white  creeper  {MniotiUa  varki)  were  likewise  moderately  fre- 
quent. The  beautiful  cierulean  warbler  {Dendra^ca  catridea)  Avas 
met  with  a  few  times,  the  lUackbuniian  (/>.  Blackhiirnio!)  once  or 
twice,  and  the  yellow  rumped  (/>.  roronata)  but  once,  though  the 
latter  was  doubtless  common  somewhat  earlier  in  the  season.  The 
yellow  warbler  (D,  aistiva)  Avas  more  or  less  common  along  the 
outskirts  of  the  forests ;  the  chestnut-sided  (Z>.  Peunsylvanica) 
was  by  no  means  rare ;  redstarts  {Setophaga  rvtkilUi)  Avere  seen 
but  a  few  times,  and  the  Maryland  yellow-throat  (Geothlypis 
trichas)  was  far  from  numerous. 
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Of  thrushes,  bv  far  the  most  common  was  the  wood  tbruHh 
{TurilK.i  tntiMrlinKs)^  which  was  abundant.  Althou^^h  it  was  the 
pairiiijx  season,  Ihey  wore  conii)aratively  (luite  unnuisical,  their  song 
beinji:  shorter,  and,  it  seemed  to  me,  far  inferior  to  that  of  the  repre- 
sentatives of  tliis  species  at  the  North.  The  birds  were  also  much 
less  wary,  being  easily  approached.  I  shot  tivo  or  six  in  half  an 
hour  during  one  of  our  excursions,  and  might  have  easily  got  as 
many  more  had  not  rarer  species  more  especially  attractetl  my 
attention.  The  olive-backed  thrush  ( T,  Swainsonii)  was  also  com- 
mon, but  save  the  brown  thrush  (Ilurporln/nchna  rufns)  and  the 
ciitbinl,  which  were  both  tolerably  numerous,  no  other  thrush, 
not  even  the  robin,  was  mot  with.  The  common  eastern  bluebird 
{Siah'a  8uih's)  was  frecpient,  especially  near  the  bonlers  of  the 
forests. 

Of  viroos,  three  species  only  were  seen,  —  the  red-eyed,  the 
warbling  and  the  white-eyed,  all  of  which  were  moderately  and 
about  cfiually  frequent.  The  logger-headed  shrike  ( CoUurio  Litdo- 
virjnna)  was  occasionally  seen,  generally  along  the  edges  of  the 
prairie. 

Harris's  finch  (Zonotrirhfa  fjuernld)  was,  next  to  the  cardinal 
the  most  abundant.species  of  the  family  of  sparrows  and  finches,  as 
it  was  also  one  of  the  largest  and  handsomest.  It  almost  exclu- 
sively frequented  the  damper  parts  of  the  woods,  associating  with 
the  white-throated  sparrow  (Z.  aWicoIlis),  much  resembling  it  both 
in  habits  and  song.  The  white  crowned  (Z.  leucophrijs)  and 
Lincoln's  sparrow  {Molospiza  Lincolnii)  were  each  a  few  times 
met  with.  The  song  sparrow  was  scarcely  observed ;  the  swamp 
sparrow  was  connnon,  as  were  also  the  chipping  an<l  field  spar- 
rows. The  beautiful  lark  finch  {Chondestes  granimaca)  was 
among  the  rarer  species.  The  towhe  was  numerous  and  the 
indigo  bird  {Cyanospiza  cyanea)  made  its  appearance  in  consid*- 
erable  numbers  soon  after  our  arrival.  The  black-winged  red 
bird,  or  scarlet  tanager,  was  the  only  representative  we  saw  of 
the  tanagers.  It  was,  however,  abundant,  and  though  so  gor- 
geously arrayed  at  the  north,  the  intensity  of  its  colors  was 
appreciably  greater  hero. 

Of  the  Ictendffi^  the  Baltimore  and  orchard  orioles  were  both 
abundant,  the  Baltimore  indulging  in  a  dialect  so  different  from 
that  of  its  northern  relatives  as  often  to  puzzle  us  to  make  out  to 
what   bird   its   strange    notes   belonged.      Its   colors,  also,  were 
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unusually  bright  in  all  the  specimens  examined.  The  red-wingod 
blackbirds  and  the  purple  grackle  (QKi'scahts  pnrpnreus)  were  both* 
numerous,  the  latter  presenting  the  ])rassy  tints  somewhat  pecu- 
liar to  the  western  race  of  this  flexible  species.  The  laz}- ,  ubiqui- 
tous cowbird  {Molothrns  paeon's)  was  ever  Inrking  in  the  trees 
and  bushes,  watching  for  an  opportunity  of  shirking  the  burden 
of  hatching  and  rearing  its  young  upon  some  more  industrious 
neighbor,  wholly  oblivious  of  respectiibilit}-  and  fair  play  in  re- 
spect to  its  domestic  attairs.  On  the  prairies  the  meadow  lark 
{Stumella  Ludovkiana)  filled  the  air  with  the  wild,  sweet  melody 
so  characteristic  of  this  bird  in  the  prairie  states. 

Among  the  swallows,  the  purple  martin  (Pror/ne  sttbis)  was  one 
of  the  most  numerous,  breeding  in  all  i)arts  of  the  city  in  boxes 
liberally  provided  for  their  acconnnodation.  This  bird  seems  to  be 
a  universal  favorite  in  the  more  newly  settled  parts  of  the  west, 
the  erection  of  martin  boxes  being  one  of  the  settlers*  first  "im- 
provements." Hence  this  l^ird  is  often  common  where  none  could 
exist  without  man's  kindly  aid.  The  barn,  cliff,  white-bellied, 
bank  and  rough- winged  swallows  were  also  more  or  less  com- 
mon. The  Hwift  (Chfttiira  pelasfjia)  was  quite  numerous,  breeding 
chiefly  in  the  hollow  trees  of  the  forest,  which  it  always  seems  to 
prefer  to  chimneys,  to  which  it  has  to  resort  in  most  of  the  longer 
settled  districts,  or  else  abandon  tlie  country. 

The  Carolina  dove  was  abundant  almost  ever^-where  ;  the  (piail 
{Orttfx  Virgin kuiH.s)  was  equalh'  numerous,  but  aflecting  chiefly 
the  neighborhoocl  of  thickets.  The  [)rairie  chicken  still  forms 
the  chief  game  bird  of  the  prairies. 

Of  birds  of  prey  few  were  o])served  be^'ond  such  almost 
universally  common  species  as  the  marsh  hawk  and  the  sparrow 
hawk.  Tiie  latter  was  nesting  abundantly  in  woodiu'ckers*  holes 
in  the  forests.  Between  this  bird  and  the  red-headed  woodpecker 
wc  witnessed  mau}^  fierce  encounters,  the  woodpecker  being  usu- 
ally the  aggressor,  but  ]\y  no  means  always  the  victor. 

The  few  water  birds  seen  were  cliielly  of  the  following  species : 
spotted  and  solitary  san<lpipers,  both  common  ;  the  lesser  tell-tale 
or  "yellow  legs"  {(jdmbefta  Jhifipos)  and  the  rod-backed  sandpiper 
(Pelidna  Americana)  were  also  quite  numerous  about  the  lagoons, 
which  were  also  inhabited  by  an  abundance  of  "mud  hens"  {Ft/lica 
Americana),  and  frequented  bv  teals,  niallards  and  wood  ducks. 
Our  stay  being  so  short  at  this  interesting  locality,  many  birds 
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wero  (loubtleaa  lo  be  round  Uere  of  which  we  met  with  no  cxwn- 
jilcs. 

Lesving  Leavenworth,  onr  next  stop  wiis  ul  Topeka.  where  we 
slso  tftrricd  for  ten  dnra,  deroting  llw  time  almost  exclnuively  to 
omithologislng.  Here  also  we  obaerrecl  altout  one  hiin<lr<.'il  ti\>Q' 
ciea.  including  a  few  not  met  with  at  Leavenwurth,  while  iMimL- 
bjrda  that  uere  amon^;  those  must  nitmeroueily  represented  llivre, 
wiTe  not  seen  at  ToiwVa.  Amowg  tliose  cs|irt-.ially  wlBHeil  wan 
]ltiiTiei*9  liuch,  and  among  the  new  fonns  KcII'h  vlrw,  NiitUiU'a 
wiiippoorwill  and  die  yellow-beaded  blaelcliiid  were  the  most  «ot«. 
woiiliy.  As  Bell's  vuoo  did  not  appear  here  till  some  dnys  an«r 
our  arrival,  it  may  t)e  ex[)eeted  to  he  equally  ninnerous  at  I^eavnt- 
worth,  as  the  ornithological  fauna  of  tin-  two  IiM-alitiea  la  easen- 
tinlly  iilvntical,  the  distance  between  them  being  less  than  a 
hiindrKl  miles,  and  both  being  in  nearly  the  same  latitude. 

At  no  point  have  I  ever  met  with  birds  in  gieater  abnniUuice 
than  at  Topeka,  either  in  indiTidunIs  or  species.     On  the  day  of 
our  arrival  thei'e   I  counted,  during  n  half  hour'H  atroll  in  the 
wooils  near  the   lown,   about  thirty  sijecies,  of   most  of  wliiuh 
I  observed   several    in<lividnals.  whilst  several    of    thctn    wrro 
esrtremely  abundant.    This  may  result  from  the  trees  being  re- 
stricted to  a  narrow  belt  along  the  Kaw  river,  thus  crowding  all 
those  more  or  less  restricted  to  a  timbered  eonnlrj'  into  a  compar- 
atively limited  area.     The  trees  iiere  nrv  smaller  tlmu  along  the    ■ 
Missouri,  less  crowded,  and  willi  a  thicker  undergrowth, 
erable  areas  were  covered  with  quite  young  trees,  forming,  wi 
the  dense  undergrowth  of  hazel,  dwarf  oak  and  sumach    bnvt 
almost  impenetrable  thickets ;  and  the  forests  were  broadly  fiiugwl 
with  a  dense  growth  of  these  IiusIice,  extending  at  littieH  far  ouft 
on   the   prairies.     These    brush   patches  were  the  favijrlie  huuiiV'  . 
of  the  yellow-bn-Jistcd  chat,  the  blaek-throated  butiliiig  ami  thi 
se^-cral  species  of  Spizella.  among  which  we  hero  first  mot  with  tl 
S.  pallida,  or  clay-colored  sparrow.    Tlte  chats  were  so  abun'la 
thiit  three  or  four  to   half   a  dozen   wouli)  be   aomcllmes  see    r:m 
hovering  and  singing  in  the  air  at  once,  each  striving  to  outdo  lta»F 
other,  in  grotesque  manieuvring  and  in  sf^ng,  white  a  dozen  or  tiB~« 
hlaek-throaloil  biinlings  would  be  also  in  sight  or  hearing  engage/ 
in  a  similar  voeal    rivalry.     Although   the   males    of    the    litlt«>r 
species  were  so  nnmei-ous^  a  female  was  rarely  seen.     Wheuevw 
one  vcntui-ed  into  sight  the  nudes  would  most  uugallatitly  start  in 
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pursuit  of  her,  and  oblige  her  to  seek  concealment  again, —  a  treat- 
ment similar  to  that  indulged  in  by  the  bobolink  toward  his 
"better  half."  The  thinner  portions  of  the  wooded  area  were 
the  favorite  haunts  of  Bell's  vireo,  which  immediately  upon  its 
arrival  became  one  of  the  most  numerously  represented  species. 
They  very  soon  commenced  pairing,  the  males  almost  incessantl}' 
uttering  their  rather  pleasing  though  peculiar  and  feeble  song. 

Among  the  other  later  arriving  birds  was  the  golden-crowned 
wagtail  {Seiurus  aurocapillus)  and  the  swallow-tailed  kite  {Nau- 
derua  furcatus).  The  former  appeared  on  the  15th  of  the  month 
(May),  and  immediately  the  woods  were  ringing  with  its  familiar 
song.  The  arrival  of  this  bird  so  late  in  the  season  was  quite 
unexi)ected,  the  trees  being  not  only  in  full  leaf,  but  vegetation 
generally  was  quite  far  advanced,  strawberries  being  already 
ripening  in  abundance  in  the  fields,  whilst  for  days  the  temper- 
ature had  been  that  of  July  in  southern  New  England.  This 
interesting  little  woodland  songster  is  pretty  sure  to  make  his 
appearance  in  Massachusetts  with  the  earliest  unfolding  of  the 
leaves,  arriving  there  rather  earlier  than  we  this  year  observed  it 
to  appear  in  Kansas. 

At  this  place  we  saw  the  only  robins  —  a  single  pair — and  the 
only  cedar  birds  (one  or  two  small  flocks)  met  during  our  sojourn 
of  over  two  mouths  in  the  state  of  Kansas.  The  blue-gray  gnat- 
catcher  (Polioptila  ccfrulea)  was  here  also  met  with  once,  and  the 
only  time  in  the  State. 

Leaving  Topeka  May  24th,  we  arrived  the  following  day  at 
Fort  Hays,  situated  some  three  hundred  miles  west  of  the  Mis- 
souri river,  and  fairly  out  on  the  "Great  Plains."  The  only 
timber  found  here  consists  of  a  somewhat  interrupted  fringe  of 
elms,  box  elder  and  cottonwoods  along  the  streams,  and  this 
entirely  disappears  a  few  miles  further  to  the  westward.  We 
hence  have  here  all  the  characteristic  birds  of  the  Plains,  in  addi- 
tion to  many  eastern  species  that  follow  the  timber  up  the  streams 
as  far  as  timber  regularly  extends,  even  after  the  timber  belts 
become  extremely  restricted  and  irregular.  Keniaining  five  weeks 
in  the  vicinity  of  Fort  Jlays  enal)le<l  us  to  become  thoroughly 
familiar  with  the  ornithology  of  this  peculiar  region,  our  excur- 
sions extending  in  different  directions  from  fifteen  to  thirty  miles 
from  the  Post,  which,  through  the  hospitality  of  the  officers  in 
command,   formed    our    headquarters    and   base    of   operations. 
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When  we  nrrivod  liere  the  ])laiiis  were  everywhere  covered  with 
a  carpet  of  short  fine  grass,  varied  with  large  patches  of 
l)rightly-colored  flowers, — yellow,  orange  and  various  slnules  of 
rod  and  purple, —  forming  a  landscape  beautiful  beyond  descrip- 
tion, (iradually  the  earlier  plants  passed  out  of  bloom,  the  hot 
dry  winds  of  June  parched  and  withered  the  grass,  and  when  we 
left,  tlie  first  week  in  July,  only  the  belts  of  deep  green  fonneil  by 
the  foliage  of  the  trees  along  the  streams,  presented  anything 
agreeable  to  the  eye,  these  being  doubly  refreshing  from  their  con- 
trast with  the  almost  desert-like  ariditv  surrounding  them.  The 
daily  maximum  temperature  ranging  during  our  stay  from  about 
90^  to  108^  F.  in  the  shade,  the  reader  may  readily  i)erceive  the 
semi-tropical  character  of  the  summer  climate  of  the  Plains. 

The  total  number  of  species  observed  here  was  sixty-one,  about 
ten  per  cent  of  which  were  by  no  means  common.  Among  the 
species  inhabiting  the  timber,  the  kingbird,  the  Arkansas  fly- 
catcher (7\t/rannHH  verticah'H)^  the  purple  grackle,  red-headetl 
woodpecker  and  the  Baltimore  and  orchard  orioles  were  by  far  the 
most  common,  all  of  which  in  fact  were  numerously  represented. 
The  brown  thrush,  the  mockingbird,  the  black-headed  grosbeak 
{Gfdmca  mehinocephala) ,  the  chickadee  {Parus  (UrkiijiiUttn)^  the 
gohlen-shafted  flicker,  the  warbling  and  BelFs  vireos,  and  the 
common  wren  {Troghdt/tes  a'klon)  were  all  more  or  less  frequent. 
The  kingfisher  was  occasional,  and  the  Carolina  dove  everywhere 
abundant,  far  out  on  the  Plains  as  well  as  in  the  vicinity  of  the 
timber.  The  roujjjh-wiuijed  swallow  was  also  common,  and  colo- 
nies  of  the  clifi*  swallow  were  met  with  breeding  on  the  clitfs  in 
the  vicinity  of  the  streams.  A  few  purple  martins  were  seen 
near  the  Post ;  night-hawks  were  abundant,  resting  on  the  trees 
during  portions  of  each  day,  and  breeding  out  on  the  plains. 
They  were  mostly  of  the  pale  variety  commonly  known  as  Cho- 
deiles  Jlenn/l,  but  difierent  specimens  varied  greatly  in  color,  some 
bcini'  niMirlv  as  dark  as  eastern  ones.  The  cowbird  was  seen  far 
out  on  the  Plains  as  well  as  in  the  timber,  but  was  nowheie 
numerous- 

The  birds  that  mav  be  reijarded  as  characteristic  of  the  Plains 
were  chiefly  the  following ;  the  meadow  lark  {StruneUa  Lndovt'cfann) 
everywhere  abundant,  repriMcnting  typically  the  pale  form  of  the 
Plains  known  as  aS.  nerjlecta.  Its  notes,  however,  were  quite 
difierent  from  those  of  the  repres?ntatives  of  this  species  living 
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to  the  eastward  in  the  prairie  states,  being  less  varied  and  rinpjing, 
and  more  guttnral.  The  horned  hirk  was  equally'  characteristic, 
being  by  fiir  the  most  numerous  species  here  met  with.  During 
the  excessive  heat  of  midday  it  was  seen  crouching  with  half  open 
wings  4n  the  shade  of  some  tussock  of  herbage ;  whilst  in  win- 
ter, when  it  is  equally  abundant,  it  is  not  uncommon  to  meet 
with  considerable  numbers  that  have  died  of  the  extreme  cold,  as 
was  the  writer's  experience  the  past  wiuter.  The  yellow-winged 
sparrow  is  also  one  of  the  most  abundant  species.  The  pine 
wood  finch  {Peucea  msticaUft)  of  the  South  Atlantic  and  Gulf  States, 
or  rather  the  representative  of  that  species,  was  quite  frequently 
met  with  near  the  streams,  where  its  sweetly  modulated  song  greets 
the  ear  with  the  first  break  of  dawn,  and  is  again  heard  at  night 
till  the  last  trace  of  twilight  has  disappeared.  It  is  here  very 
appreciably  paler  than  the  race  of  P,  a'stivcdis  found  in  the  pine 
barrens  more  to  the  eastward,  though  not  otherwise  sensibly  differ- 
ent. It  here  constitutes  the  variety-  of  this  species  known  in 
the  books  as  P.  Castfinii,  The  lark  finch  {Chondestes  (jrammaca) 
was  also  common,  but  atfected  chiefly  the  vicinity  of  the  streams 
and  damp  hollows.  The  yellow-headed  blackbird,  whose  biography 
was  so  well  written  sometime  since  in  the  Xatukalist*  by  J)r. 
Cones,  was  also  a  few  times  mot  with.  I5ut  bv  far  the  most 
interesting  si)ecies  were  the  chestnut-collared  buuting  {Picrtro- 
phanes  onuUuH)  and  the  lark  buuting  {Cnhtnioapiza  hicohn')^  because 
both  are  not  onlv  characteristic  of  the  rejjion,  but  thcv  are  jimouix 
the  few  birds  strictly  confined  to  the  arid  [►lains.  liotli  were  (juite 
abundant,  but  were  onlv  met  with  on  the  lii<rh  ridges  and  drv 
plateaus,  where  they  seemed  to  live  somewhat  in  colonies.  At  a 
few  localities  thev  were  alwavs  numerous,  but  elsewhere  were  often 
not  met  with  in  a  whole  dav*s  drive.  Thev  were  rather  warv,  and 
verv  tenacious  of  life,  often  fivin*;  lono:  distances  when  shot  throujrh 
vital  parts.  Most  of  the  many  specimens  procured  by  us  had  to 
be  killed  on  the  wing  at  long  range.  Both  are  strong  fliers  and 
seem  to  delight  in  flying  in  the  strongest  gales,  when  nil  the  other 
birds  appear  to  move  with  dilllculty  and  generally  lay  concealed 
among  the  grass.  Both  sing  while  on  the  wing,  the  lurk  bunting 
hovering  in  the  wind,  and  shaking  its  tail  and  legs  alter  the  well 
known  manner  of  the  vellow-breasted  chat.  Indeed  its  souij  strofiglv 
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resembled  the  song  of  the  chat,  with  which  at  such  times  its  wliole 
(iemeunor  strikingly  accords. 

Among  rasorial  birds,  the  quail  and  the  prairie  chicken,  both 
very  recent  emigrants,  it  is  said,  from  the  East,  were  occasional, 
and  here  reach  their  present  western  limit.  The  wild  turkey  is 
still  abundant  along  all  the  more  heavily  wooded  streams.  The 
sharp-tailed  grouse  is  also  common,  especially  to  the  northward  of 
Fort  Hays. 

Hawks  were  by  no  means  numerous,  excepting  perhaps,  the 
marsh  hawk,  which  was  moderately  frequent.  A  single  pair  of 
duck  hawks  (Falco  pereyrinus)  was  found  breeding  on  a  cliff 
near  the  Saline,  and  one  nest  of  the  red-tail  was  found.  Sparrow 
hawks  were  also  occasionally  seen  near  the  timber,  and  a  single 
pair  of  ravens  was  observeil.  The  black  vulture  {Cathartes  aura) 
was  also  frequent  but  far  less  numerous  than  would  naturally  be 
expected,  from  the  abundance  of  fooil  afforded  them  by  the 
thousands  of  carcasses  of  decaving  buffaloes  that  are  scattered 
over  the  plains.  The  little  burrowing  owl  (Athane  lajpogea)  was 
•seen  at  intervals,  living  in  colonies  in  the  prairie  dog  towns. 

AVatcr  birds  were  few,  the  only  ducks  seen  being  a  few  represent- 
atives of  the  wood  duck  and  the  green-winged  teal.  The  spotted 
sandpiper  was  more  or  less  frequent  along  the  streams,  but  the 
killdcer  plover  was  b}'  far  the  most  numerous  representative  of  the 
Grallfv,  The  so-called  "mountain"  plover  was  also  occasional, 
and  generally  seen  on  the  dry  prairies  far  away  from  the  streams 
and  sloughs.  A  single  stray  representative  of  the  Esquimaux  cur- 
lew {Xnmentus  boreal fs)  and  a  single  stnall  colony  of  the  long- 
billed  curlew  (X,  lonr/irostris)  were  also  observed,  the  latter 
breeiling.  The  only  herons  seen  were  one  or  two  examples  each 
of  the  little  green  heron  and  the  night  heron. 

A  foAv  weeks  passed  near  Fort  Hays,  in  mid- winter,  enables  rae 
to  add  a  few  notes  respecting  the  winter  birds  of  the  Plains.  One 
species  only  of  the  sunnner  birds  was  met  with  in  inimbers  in 
winter.  This  was  the  honied  lark  which  was  exceedingly  numer- 
ous. The  snow  bunting  was  also  abundant,  and  the  Mac- 
cown's  longspur  (Ploctrophanes  Maccoicnii)  tolerably  frequent. 
The  tree  sparrow  was  occasional  along  the  streams  wherever 
there  were  bushes ;  the  rough-legged  buzzard  was  the  most  com- 
mon hawk.  None  of  the  remaining  twenty-four  species  of  the 
total  number  of  thirty  observed,  were  liumerously  represented,  and 
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were  §h<;1i  a.»  from  their  gennral  known  distribution  would  be  ex- 
pectwi  berp.  Neither  the  bliiehiril  nor  tlio  meadow  Inrk  was 
I  observed,  liiit  tbe  kingQslier  and  golden- shafted  flieker  were  both 
OLVusionnl. 
In  conclusion.  §ome  pecuHaritips  in  tbe  nesting  haliits  of  some 
I  of  the  birds  observed  in  Kansas  are  worthy  o(  notice.  A  nest 
[  of  tbe  purple  gracklc  wns  found  in  an  old  woodimcker'a  hole. 
I  Altbuiigh  this  ia  the  only  instiinee  of  the  kinil  I  have  as  yet  ob- 
Berred,  luy  friend  Mr.  Wiu.  Brewsl«r,  of  Crt  in  bridge,  informs  mo 
I  tbftt  ho  has  repeatedly  found  tbe  s.ime  speeiea  breeding  in  wood- 
[  peckers'  boles  In  Maine !  Tbe  Carolina  dove  generally  bretl  at 
\  Fort  Hays  in  trees,  as  at  the  eastwaixl ;  sometiiuee,  however,  lay- 
I  lug  lu  an  old  grackle's  nest  instuiid  of  b^'ing  ut  thi;  tninble  of  btilld- 
[  lug  iMie,  Oiin  neat,  however,  was  found  on  llie  ground,  although 
I  bushes  wci'e  growing  but  a  few  ynrds  distant.  More  to  the  weat- 
I  ward  I  learned  that  this  bird — more  common  berc  than  at  ttie  east 
I  —always  ftiveds  on  the  groitnd,  as  it  ia  of  course  compelled  \n  do, 
E  owing  to  the  absence  of  either  trees  or  bnshes.  Meeting  with  Ihia 
I  bird  in  pairs  in  the  breeding  season  far  out  on  the  Plains,  some- 
ten  miles  from  thu  nearest  trees,  led  me  to  believe  that 
I  this  wo«ld  lie  its  habit,  even  before  I  bad  seen  positive  evidence 
I  tfaat  such  was  the  ease. 

Other  interesting  instances  of  the  roodifiention  of  nesting  habits 
I  may  welt  be  mentioned  in  this  connection.  The  brown  thrush  is 
ftwell  kutiwii  to  vary  the  loeutiun  of  Its  nest  uceording  to  t-lie  nature 
I  of  the  soil,  nesting  on  l\w  ground  in  sandy  districts,  an<l  in  bushes 
rwhero  the  soil  is  datnp  or  elayey.  Among  the  clayey  bluffs  at 
I  Leai'enworth  we  found  it  nesting  in  bnshes;  at  Topeka  on  tbe 
I^Toand;  at  Fort  Hays  in  bushes,  when  breeding  on  high  ground, 
1  in  trees,  ten  to  fifteen  or  twenty  feet  from  the  ground,  wlien 
luMtlng  in  the  timber  nloiig  Big  Creek  (n  cousirieraljle  stream  on 
Irhiob  Fort  Hays  is  sitiialtid).  We  hod  an  ample  explanation  of 
tier  departure,  from  its  usual  habits  during  our  stay  at  Fort 
Big  Creok.  flowing  in  a  deep  narrow  t)e(I,  is  subject,  in 
mer,  to  sudden  fVesbets,  resulting  from  occasional  lieavy  i-ain- 
kIUI»^  It  rising  sometimes  ten  or  a  iloztin  feet  in  a  single  night,  as 
t  onee  witnessed.  The  trees  growing  chiefly  along  the  bod  of 
Blbe  tttmnm.  the  water  at  such  times  submerges  not  only  the  scanty 
lerbruah,  but  all  the  lower  branches  of  the  trees.  Hence  tlie 
Q  tbmsh,  as  well  as  all  the  other  liirda,  appears  here  always  to 
..  VI.  la 
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select  higli  nesting  sights,  Can  such  Toreslght  I>e  regarded  aa  tlio 
result  of  '^  blind  instinct?"  As  tbe  liighwater  lino  i»  always  intli- 
cated  by  the  drifted  matter  lodged  ui  the  trees,  Is  not  tliia  precsti- 
tion  the  result  ratber  of  a  rational  appreciation  of  the  exceptional 
dangers  here  to  be  guarded  against,  and  this  caution  in  tbe  Milnc- 
tioQ  of  a  aaro  nesting  site  really  t)ic  result  or  indactlon  't 

The  cliff  swallow  {Hlmndo  lunifmn»)  we  Tound  breeding 
Ihrougbout  the  West  in  its  primitive  way.  that  is,  on  the  faces  of 
clilTa ;  yet  where  such  natural  facilities  nboiin'le<l  they  in  some  in- 
stances iibandoned  the  rocks  for  the  more  sheltorwl  nesting  «itc« 
afforded  them  by  buildings,  plastering  their  mud  dwellings  against 
the  building  under  tbe  projecting  eaves.  At  Topeka,  however, 
we  saw  cliff  swallows  frequenting  tbe  flo/es  in  llie  barJes  of  the  Kaw 
River  mode  by  the  sand  martin,  keeping  in  the  comi>any  of  thete 
birds,  entering  then-  boles  and  presenting  the  same  apjicnronce 
of  breeding  tn  them  as  the  sand  martins  themselves !  Through- 
out the  mountains  of  Colorado  we  found  f^e  violet-green  swaUow 
{Hirundo  tlailas»ina)  breeding  in  abandoned  woodpeckers'  holes ; 
but  in  tbe  '-  Garden  of  the  Gods  ",  near  Colorado  City,  Ihey  were 
nesting  in  holes  in  the  rocks.  We  ba/l  goml  evidence  alsii  (iiat 
the  sparrow  hawk  bred  there  in  the  same  ninnner,  —  in  hole*  In 
the  cliffs  instead  of  in  hollow  trees !  At  Ogden,  Utah,  wo  fbnnd 
the  red-shafted  flicker  frequenting  holes  in  a  high  bank,  and  that 
these  holes  entered  horizontally  for  a  few  inches  only  and  then 
turned  abruptly  downward,  having  the  same  form  they  wotiltl 
have  if  made  by  this  bird  in  a  decayed  tree.  These  circumstance* 
loft  no  doubt  in  our  minds  that  these  birds  nested  in  the  holes  in 
the  bank  we  saw  tbcm  entering,  although  it  was  theu  past  the 
breeding  season.  The  region  being  but  scantily  wooded  for 
many  miles,  there  is  certainly  some  reason  for  such  a  modification 
of  their  habits.  While  on  this  subject  I  may  odd  that  every  col- 
lector must  have  noticed  how  much  birds  vary  tlie  material  used 
in  the  construction  of  their  nests  with  locality,  using  geucmUly 
whatever  is  most  easily  obtaineit  that  is  serviceable.  Nests  of 
the  same  species  from  different  localities  hence  often  differ  greatly 
in  appearance,  enabling  one  sometimes  to  determine  approxiioatcly 
the  locality  whence  the  nest  came  by  the  materials  nsed  in  lis 
construction. 

Finally,  I  wish  briefly  to  notice  some  pecnliarlUes  in  tbe 
color  of  the  plumage  of  the  birds  inhabiting  tbe  Plains.     From 
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the  extreme  dryness  of  the  atmosphere,  the  want  of  shelter  from 
the  intense  rays  of  the  sun — an  intensity  one  can  hardly  appre- 
ciate nntil  he  has  passed  a  few  summer  days  far  out  on  the  Plains 
—  and  the  dry,  heated  powerful  winds  so  constant  here,  few  would 
be  surprised  at  the  faded,  bleached  and  worn  plumage  that  char- 
acterizes the  birds  of  the  Plains.  It  is  more  noticeable  of  course 
in  those  that  do  not  frequent  the  timber,  though  more  or  less 
apparent  in  all.  Here  the  common  "house"  wren  is  bleached 
and  faded,  forming  the  so-called  Troglodytes  Parkmanni,  differing 
flrom  the  T.  aedon  of  the  east  only  in  this  particular.  The  meadow 
and  homed  larks  look  singularly  "  weather  worn,"  the  former 
constituting  the  Sturnella  neglecta  of  authors,  and  the  latter  the 
Alauda  rufa  of  Audubon,  in  which  the  yellow  almost  entirely 
disappears  fVom  the  forehead,  throat  and  lores,  fading  to  white. 
The  night-hawk  becomes  much  lighter  and  paler,  forming  the  race 
known  as  Cliordeiles  Henry i;  Peucea  cestivcUis  wears  a  very  faded 
aspect,  and  forms  the  so  called  P,  Cassinii,  The  yellow-winged 
sparrow  becomes  equally  faded  and  changed,  and  the  killdeer 
plover  shows  a  similar  paling  of  the  colors,  which  is  also  notice- 
able in  birds  as  brightly  colored  as  the  Baltimore  oriole.  The 
color  of  the  mountain  plover  is  in  similar  harmony  with  the  mid- 
summer gray  tint  of  the  plains.  In  respect  to  the  Baltimore,  we 
find  here  a  well  marked  race,  characterized  by  the  middle  coverts 
of  the  wing  being  white  instead  of  bright  yellow,  and  by  having 
mnch  more  white  on  edges  of  the  secondaries.  The  bill  is  also 
slenderer  and  relatively  longer.  The  Leavenworth  specimens  I 
find  are,  in  respect  to  color,  about  half  way  between  the  Fort  Hays 
lype  and  the  common  form  of  the  Eastern  States. 
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Having  been  asked  to  give  a  few  directions  for  collecting  Micro- 
lepidoptera,  I  think  I  can  best  do  so  by  describing  as  shortly  as 
possible  my  own  mode  of  proceeding,  adding  such  hints  as  may 
occur  to  me. 
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I  go  out  with  a  coat  provided  with  large  pockets  inside  and  out, 
containing  an  assortment  of  pill  boxes  generally  of  three  sizes, 
gla.ss  bottomed  pill  boxes  preferred,  a  bag  slung  over  m}-  shoulder, 
and  a  net.  Unless  searching  for  particular  day  flying  species 
I  prefer  the  last  three  hours  before  dark.  As  the  sun  goes 
down  many  species  move  which  do  not  stir  at  other  times.  I 
watch  the  tops  of  the  gi-ass,  the  stems  of  the  flowers,  the  twigs  of 
the  trees ;  I  disturb  leaves  and  low  growing  plants  with  a  short 
switch  and  secure  each  little  moth  that  moves,  taking  each  out  of 
the  net  in  a  separate  pill  box,  selected  according  to  the  size  of  the 
insect,  as  he  runs  up  the  net  to  escape.  Transferring  the  full 
boxes  to  the  bag  1  continue  the  process  until  moths  cease  flying  or 
night  sets  in.     Many  species  can  be  taken  with  a  lamp  after  dark. 

Returning  to  camp  I  put  a  few  drops  of  liquid  ammonia  on  a 
small  piece  of  sponge  and  place  it  in  a  tin  canister  with  such  of 
the  boxes  as  do  not  contain  the  smallest  species,  and  put  these 
and  the  remainder  away  until  moniing  in  a  cool  place.  In  the 
morning  I  prepare  for  work  by  getting  out  a  pair  of  scissors,  a 
pair  of  forceps,  my  drying  box  containing  setting  boards,  a  sheet 
of  white  paper  and  some  pins. 

First,  I  cut  two  or  three  narrow  pieces  of  paper  from  three  to 
six  lines  wide,  or  rather  wider,  according  to  the  size  of  the  largest 
and  smallest  specimens  I  have  to  set.  1  then  double  each  of  these 
strips  and  cut  it  up  into  braces  by  a  number  of  oblique  cuts.  Now 
I  turn  out  the  contents  of  the  canister  and  damp  the  sponge  with 
a  few  drops  of  fresh  ammonia,  refilling  with  boxes  containing  live 
insects.  Those  which  have  been  taken  out  will  be  found  to  be  all 
dead  and  in  a  beautifulh'  relaxed  condition  for  setting.  Had  the 
smallest  specimens  been  placed  in  the  canister  over  night,  there 
would  have  been  some  fear  of  their  drying  up,  owing  to  the  small 
amount  of  moisture  in  their  bodies. 

If  the  weather  is  very  hot  there  is  some  danger  of  killed  insects 
becoming  stiff  while  others  are  being  set,  in  which  case  it  is  better 
at  once  to  pin  into  a  damp  cork  box  all  that  have  been  taken  out 
of  the  canister,  but  under  ordinary  circumstances  I  prefer  to  pin 
them  one  bv  one  as  I  set  them. 

Taking  the  lid  off  a  box,  and  taking  the  box  between  the  finger 
and  thumb  of  the  right  hand,  I  roll  out  the  insect  on  the  top  of  the 
left  thumb,  sup])orting  it  with  the  top  of  the  fore  finger  and  so 
manipulating  it  as  to  bring  the  head  pointing  towards  my  right 


DIRECTIONS    FOR   COLLECTING    MICROLEPIDOPTERA.  277 

hand  and  the  thorax  uppermost.  Now  I  take  a  pin  in  the  right 
hand  and  resting  the  first  joint  of  the  middle  finger  of  the 
right  against  the  projecting  point  of  the  middle  finger  of  the  left 
hand  to  avoid  unsteadiness,  I  pin  the  insect  obliquely  through  the 
thickest  part  of  the  thorax  so  that  the  head  of  the  pin  leans  very 
slightly  forward  over  the  head  of  the  insect.  After  pressing  the 
pin  far  enough  through  to  bring  about  one-fourth  of  an  inch  out 
below,  I  pin  the  insect  into  the  middle  of  the  groove  of  a  setting 
board  so  that  the  edge  of  the  groove  will  just  support  the  under- 
sides of  the  wings  close  up  to  the  body  when  they  are  raised  upon 
it.  The  board  should  be  chosen  of  such  a  size  as  will  permit  of 
the  extension  of  the  wings  nearly  to  its  outer  edge.  The  position 
of  the  pin  should  still  be  slanting  a  little  forward.  The  wings 
should  now  be  raised  into  the  position  in  which  they  are  intended 
to  rest,  with  especial  care  in  doing  so  not  to  remove  any  scales 
from  the  surface  or  cilia  of  the  wings.  Each  wing  should  be  fas- 
tened with  a  brace  long  enough  to  extend  across  both,  the  braces 
being  pinned  at  the  thick  end,  so  that  the  head  of  the  pin  slopes 
away  from  the  point  of  the  brace  ;  this  causes  the  braces  to  press 
more  firmlv  down  on  the  winoj  when  fixed.  The  insect  should  be 
braced  thus  :  the  two  braces  next  the  body  should  have  the  points 
upwards,  the  two  outer  ones  pointing  downwards  and  slightly 
inwai'ds  towards  the  body,  and  covering  the  main  portion  of  the 
wings  beyond  the  middle.  Antenna*  should  be  carefully  laid  ])ack 
above  the  wings,  and  braces  should  lie  flat,  exercising  an  even 
pressure  at  all  points  of  their  surtace.  The  fore  wings  should 
slope  slightly  forwards  so  that  a  line  drawn  from  the  j)oint  of  one 
to  the  point  of  the  other  will  just  miss  the  head  and  palpi.  The 
hind  wings  should  be  close  up,  leaving  no  intervening  space  but 
just  showing  the  upper  angle  of  the  wing  evenly  on  each  side.  I 
can  give  no  more  precise  directions  as  to  how  this  desirable  result 
may  most  simply  and  speedily  be  attained  ;  no  two  people  set  alike. 
Speed  is  an  object ;  for  I  have  often  had  to  set  twelve  dozen  in- 
sects before  breakfast.  A  simple  i)rocess  is  essential,  for  a  man 
who  is  always  pinning  and  moving  pins,  and  rearranging  wings 
and  legs,  is  sure  to  remove  a  certain  number  of  scales  and  spoil 
the  appearance  of  the  insect  besides  utterly  destroying  its  value. 
I  raise  each  of  the  fore  wings  with  a  pin  and  fix  the  pin  against  the 
inner  margin  so  as  to  keep  them  in  position  while  I  apply  the  bra- 
ces.    Half  the  battle  is  really  in  the  pinning.     When  an  insect  is 
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pinned  through  the  exact  wntre  of  the  thorax,  with  the  pin  prop- 
erly sloped  forwHHl,  tho  buiiy  nppeurs  to  fall  naturally  iuto  its  po- 
§ltioii  on  the  setting  boanl,  and  the  mnstilos  of  tlie  wings  bein;;  luft 
fVw  arc  easily  directed  nnd  secnred  ;  hut  if  the  pin  ia  not  put  t-x- 
oc-tly  in  the  middle,  it  interferes  with  the  piny  of  llic  wingH,  1a^^ 
must  be  placed  close  against  the  !»ody  or  tbey  will  project  uid 
interfere  with  tlie  set  of  the  wings.  Practice,  care  and  a  slctiuiy 
hantl  will  sncceed.  When  all  tlic  insc'cts  that  liuve  l>een  killed 
are  set,  the  contents  of  tite  canister  will  be  fonnd  ngatu  rtady. 
twenty  minutes  being  amply  eiiflicicnt  to  espoao  to  the  fumes 
of  ammonia.  Very  briglit  green,  or  pale  pink  insects  Hhonid  bo 
killed  by  some  other  process,  say  chloroform,  as  ummonia  will 
affect  their  colors. 

Insects  should  be  left  on  the  setting  boards  n  full  week  to  <lfy, 
then  the  braces  may  bo  cnrcfuUy  removed  and  they  may  be  ti-an»- 
ferred  to  the  store  box. 

Having  given  somti  tieeoimt  of  the  process  each  insect  goes 
through  I  will  sny  a  word  as  to  the  apparatus  required. 

First  as  to  nets.  The  simplest  net  is  n  strong,  circnlar,  iroii 
wire  hoop  with  bag  of  book  muslin  attached,  fastened  into  a  light 
deal  or  other  handle. 

I  use  u  emnll  pocket  net  about  0  inches  in  diameter  made  to  fold 
up,  with  a  jointeil  wire  fk'amc  and  a  screw  to  (it  into  a  brass  socket 
in  a  short  cane  handle.  To  counteract  the  strain  of  the  net  upon 
BO  slight  a  frame  the  three  wire  joints  are  made  Hat,  the  two  side 
joints  flattened  across  the  strain,  the  upper  one  the  reveroe  way  ; 
but  to  prevent  this  upper  joint  from  coming  into  play  when  the 
net  is  fixed,  the  upper  part  of  the  screw  which  holds  tlie  frame  to 
the  handle  is  welded  sqnarc  and  fits  a  corres))ondiiig  sqiian-  socket 
in  tJie  other  end  of  the  wire  fVame,  holding  all  tight  when  screwc*! 
down.  A  small  green  silk  or  other  net  can  bo  slipped  on  or  off  thia 
f^me  OB  required. 

An  umbrella  net  with  stout  steel  rim  and  canvas  ei^ing  is  iiseftil 
for  sweeping  tall  grass  and  herbage,  or  to  beat  branches  into,  by 
which  means  many  small  mid  lieautiful  species  of  retired  habits  mny 
be  obtained. 

I  use  pill  boxes  with  glass  bottoms,  which  can  lie  obtuined  of  v*- 
rious  sizes.  Tbeyare  convenient  in  admitting  of  the  examinatiou 
of  each  specimen,  so  rare  species  can  be  especially  searched  for,  aotl 
damaged  ones  pcrmillcd  to  escape  ;  hut  they  arc  expensive  uitl  (br 
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ordinary  purposes  carrtboartl  Imxgs  answer  Buffleiently  well.  It  is 
a  good  plan  at  the  begiiming  of  a  season  to  strengthen  all  jour 
boxes  by  u  crosseit  strap  or  tape  or  calico  firmly  glued  at  the  top 
and  botlom.  .  For  a.  killing  box  any  tin  box  or  canister  with  a 
closely  fitting  lid  capable  oT  containing  one  biiudred  pill  boxes 
will  be  found  to  unswrr. 

Setting  boards  can  be  bongbt  ready  madi?  of  the  smallest  sizes. 
They  arc  made  by  gluing  a  strip  of  tltick  cork  on  a  thin  slip  of 
dealt  the  oork  must  be  thick  enough  to  ennblc  a  groove  to  bo  cut 
into  it,  deep  onough  to  hold  the  bodies  of  the  insects  to  be  set  and, 
to  leave  sufficient  depth  for  the  pin  to  hold  firmly  without  reach- 
ing the  deal.  The  cork  on  each  side  of  the  groove  should  be 
smoothed  off  with  a  gentle  curve,  so  that  the  wings  dry  in  a  good 
position.  The  deal  backing  projects  beyond  the  cork  so  aa  to  slide 
into  a  groove  if  reiiuired,  and  it  ia  convenient  to  have  a  deal  cup- 
board of  drying  boxes  with  handle  at  top  and  perforated  zinc  door, 
bftting  grooves  on  each  side  into  which  the  setting  boards  can  be 
slid.     Each  board  should  be  papered  with  thin  white  papor- 

At  the  beginning  of  a  season  setting  Ivoards  may  be  washed  or 
brudied  over  with  advantage  with  a  weak  solution  of  oxide  of  zinc, 
it  fills  up  old  pinholes  and  makes  them  look  clean. 

For  Tortricina  use  No.  10  pins;  for  Tlneinrx  (small),  No.  19; 
for  Jiepthaltr,  No.  20. 

Always  set  your  insects  as  soon  as  you  kill  them,  Ihey  are  then 
much  more  easy  to  set  and  retain  their  position  better  when  dry. 

Wlien  pill  boxes  are  lilletl  keep  them  cool  to  prevent  the  insects 
ttam  fluttering;  if  glass  boxes,  keep  them  also  in  the  dark, 

Many  species  when  first  taken  will  flutter  in  the  boxes  and  injure 
themselves ;  for  tliese  it  is  well  when  collecting  to  carry  a  small 
pbial  of  chloroform  and  a  zinc  collecting  box  corklincd,  into  which 
you  can  at  once  piu  your  captures ;  the  cork  should  be  damped  to 
k««p  them  fresh.  Touching  a  pill  box  with  a  linger  moistened 
with  ohlorororm  will  kill  the  insect  inside.  Too  much  chloroform 
is  apt  to  stiffen  Uic  nerves  of  the  wings  and  interfere  with  sotting. 

By  breeding  Microlepidoptera  many  species  not  otherwise 
easily  obtainable  may  be  added  to  a  collection,  and  the  habits  of 
others  in  the  larva  state  may  be  studied  with  much  intei-est.  For 
this  purpose  a  few  wide  mouthed  glass  bottles  should  be  obtained 
with  corks  to  lit,  so  that  the  Hniall  larva;  can  be  placed  in  tbcm 
with  fVesh  food  and  the  food  kept  fresh  l>y  exclusion  of  air.     If 
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mould  should  appear  the  cork  can  be  replaced  b}'  muslin  or  net 
tied  over.  I  would  hardly  advise  a  travelling  collector  to  attempt 
this  method  although  I  have  adopted  it  with  some  success,  but  in 
a  stationary  camp  it  is  most  interesting  and  comparatively  easy. 

Gorki ined  store  boxes  are  of  course  require<l  into  whicli  to  re- 
move the  insects  when  sufliciently  dried  on  the  setting  l)oard8. 
These,  as  well  as  the  pins  and  setting  boards  with  drying  case  to 
hold  them,  and  the  net  frames  of  the  folding  and  umbrella  patterns 
will  beat  be  obtained  from  some  dealer  in  such  things.* 

To  pack  Microlepidoptera  for  travelling,  pin  them  firmly  close 
together  into  a  corklined  box,  so  that  each  specimen  just  gently 
holds  down  the  body  of  the  one  above  it.  This  cannot  be  done 
with  very  minute  species.  Put  j'our  box  into  another  lai*ger  l)OX 
and  let  the  outer  one  be  sufliciently  large  to  leave  a  gootl  clear  six 
inches  all  round  the  inner  one.  Pack  this  intervening  space  with 
hay  not  crammed  too  tight ;  it  will  act  as  a  spring  and  retluce  the 
effect  of  shaking ;  the  whole  parcel  should  be  made  thoroughly 
secure  against  damp. 

In  conclusion  I  would  say  that  I  shall  be  happy  to  receive  speci- 
mens from  collectors  in  all  i)arts  of  the  world  and  will  willingly 
send  P2uropean  species  in  exchange  where  this  is  desireil ;  or  if 
preferred  I  will  pay  at  the  rate  of,  say  four  cents  each,  for  all 
specimens  sent  in  good  condition.  I  shall  also  be  happy  to  answer 
all  conimunicatious  upon  tlie  subject  and  to  send  a  small  box  con- 
taining two  or  three  specimens  as  types  to  show  how  insects  ought 
to  be  set,  to  any  oue  who  proposes  to  send  me  specimens.  More- 
over should  any  collector  send  me  insects  in  good  condition  I  will 
willingly  supply  him  with  a  full  outfit  of  setting  boards  and  pins 
and  a  store  box  to  encourage  further  col  lections. f 

Insects  in  a  damaged  condition  are  not  of  the  slightest  value  to 
me  in  any  way. 


•In  London  there  are  <?cveral,  among  whom  I  "wonlil  mention  T.  Cook,  New  Oxford 
Street,  and  Thomn8  Kedle,  Maidstone  Place,  Hackney  Row.  The  mnnufacturcrf*  of 
entomolo)fical  pintu^  which  can.  however,  bo  obtained  fVom  the  above  dealen*,  are 
MeH^r.'^.  fMdIe«ton  *  Williami^.ninnin^Iiam;  Messrt*.  Kirby  &.  Beard,  Canon  Street, 
London.  In  America,  The  Naturalists*  Apency.  Salem.  Mapf.,  and  C.  G.  Bn»w^ter  A 
Co.,  Washington  St.,  Boston,  keep  on  hand  insect  pins,  cork,  pill  buxe8,  and  moat  of 
the  otiier  articles  require<l  by  the  collector. 

t  Address,  The  Lord  Walsinghtim,  Merton  Hall,  Tlietford,  England. 


INSTRUCTIONS   FOR  PREPARING   BIRDS'  EGGS. 

BY   WILLIAM   WOOD,  M.D. 

I  WISH  to  say  a  few  words  for  the  benefit  of  those  engaged  in 
collecting  oologieal  specimens. 

Twenty  years  ago,  all  eggs  were  blown  with  two  holes — one  at 
each  end,  and  until  within  ten  years  most  eggs  have  been  emptied 
with  two  holes  as  above,  or  at  the  side.  Very  many  of  the  eggs 
which  I  now  receive  in  my  exchanges  are  similarly  prepared.  At 
the  present  time  no  experienced  collector  ever  makes  but  one  hole 
to  remove  the  contents  of  the  egg,  using  a  blowpipe  in  some  form 
to  accomplish  this  object.  The  following  rules  should  invariably 
be  followed. 

Ist.  Prepare  your  eggs  neat  and  clean.  There  is  no  excuse  for 
having  a  dirty  set  of  eggs  where  water,  soap,  and  a  tooth  brush 
can  be  found.  Some  eggs  will  not  bear  washing,  as  the  shell  is  so 
calcareous  that  the  characteristic  markings  will  wash  away.  There 
are,  however,  but  few  of  this  class,  and  I  believe  this  peculiarity 
is  confined  to  the  water-birds.  You  can  see  it  in  any  of  the  si)e- 
cies  (Smithsonian  Catalogue)  from  015  to  (528  inclusive,  and  also 
in  the  eggs  of  the  Grebes  and  Flamingo,  and  some  others.  Hav- 
ing once  seen  it  you  will  never  mistake  it  for  anything  else. 

2d.  Make  but  one  hole,  and  that  a  small  one  in  the  middle  of 
the  egg — cover  this  hole,  when  the  contents  are  removed  and  the 
sjxjcimcn  is  dry,  with  gold-l)eater  skin  or  the  paper  number  indi- 
cating the  bird.  Use  an  egg  drill  or  a  pointed  wire  of  four  or  six 
sides  to  make  the  opening. 

3d.  If  the  blowpipe  does  not  readily  remove  the  contents  of  the 
egg,  inject  water  and  shake  the  specimen  thoroughly,  then  blow 
again,  and  repeat  the  operation  until  every  particle  of  the  egg  is 
removed. 

4th.  If  the  embryo  is  too  far  advanced  to  remove  throujrh  a 
moderate  sized  hole,  blow  out  what  you  can  of  the  li(|uid  part  and 
fill  the  egg  with  water,  wipe  it  dry  and  put  it  away  in  a  covered 
box  in  some  wann  place,  and  every  24  or  48  hours  shake  it  well 
and  remove  what  you  can,  and  then  refill  with  water.     Repeat  this 
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opcriition  several  times,  mid  nfler  a  few  days  the  contoats  will  be- 
come MiifBcieiitly  decomposed  to  take  away, 

&tb.  jVftor  removing  the  contents  of  any  egg  clcauBe  tlio  abell 
thorouglily.  Fill  it  willi  deun  vrnter  tiiid  shake  vigt)ronsly,  blow 
ont  the  L-otiU'tits  and  rcpoat  tlie  operation  until  tlie  spfoimen  is 
perfvctly  clean.  This  i§  parti ciilaity  desirable  In  white  eggs,  n» 
blacic  spots  will  show  through  the  shell  after  a  time  if  the  lca»t 
particle  of  the  egg  or  blooil  stnius  i-enuiina  inside. 

6tb.  Save  all  your  eggs  in  sets — that  is.  keep  all  the  eggs  oacb 
bird  lays  by  tliemselves.  This  is  the  only  way  to  form  a  pom-et 
knowledge  of  the  eggs  of  any  aperies,  as  a  single  egg,  particularly 
of  the  blotehed  ones,  frequently  gives  a  very  erroneous  idea  of  tbe 
general  inarkitigs — a  very  unsatisfactory  representative  of  a  set. 
For  instance,  in  my  collection  are  four  eggs  of  the  Butro  litintla*, 
found  ill  the  same  nest,  two  of  wliifh  arc  pare  white  and  two 
blotehed.  It  is  not  very  uncommon  to  find  great  variations  in 
markings  in  the  same  species  and  in  the  same  nest. 

7th.  Keep  a  memorandum  of  the  place  and  date  of  i-ollecting 
each  set  of  eggs. 

Bth.  Use  some  kind  of  a  blowpipe  in  preparing  yonr  «^gs  for  Ihr 
cabinet.  The  commou  blowpipe,  with  the  addition  of  a  fine  point»l 
Up,  will  answer ;  yet  it  is  a  severe  tax  on  the  lungs  and  hraiu  if 
you  have  many  ef^s  to  blow.  I  have  many  a  time  been  dtzity  and 
almost  blind  fioin  overtaxing  my  lungs  in  this  operation.  Williln 
a  few  years  Mr.  E.  W.  Ellsworth,  of  East  Windsor  Hill,  Conn., 
bos  invented  a  blowpi|)c  which  is  operated  by  tho  thumb  and 
finger,  which  works  very  [wrfectly  and  espeditiously.  1  would  not 
bo  without  it  on  any  account.  After  using  it  for  a  time,  and  tUen 
letting  it  remain  unnsed  until  tlic  leather  packing  tiecomes  dry,  Xhc 
instrument  does  not  work  satisfactorily  to  lliose  iinaccustomc<!  to 
it.  The  remedy  is  simple.  Take  off  the  blowpipe  and  work  tin* 
instrument  submerged  in  a  bowl  of  warm  soap  snds.  wbeu  tlic 
leather  packing  becomes  pliable  and  works  as  well  as  new,  1  htive 
used  the  same  iustniment  sis  years,  and  it  works  to-tlay  as  well  tu 
when  new  by  following  the  above  iliR-clions.  The  print^-d  dirro- 
tioiis  which  accompany  each  instrument  are  intended  to  be  a  sufll- 
cient  guide  in  case  repairs  are  needed,  and  the  raaker  can  be 
referretl  to  for  any  further  iurormation  required. 


RELATIONSHIP    OF    THE    AMERICAN   WHITE- 
FRONTED   OWL. 

BY    ROBERT    RIDGWAY. 

I  WISH  to  call  the  attention  of  ornithologists  to  a  paper  recently 
published  in  the  London  "Ibis"  (vol.  ii,  January,  1872),  upon 
the  relationship  of  the  North  American  White-fronted  Owl,  known 
as  "-Nyctale  albifrons  Shaw,"  or  '' N.  Kirtlandii  Hoy."  The 
author  of  the  paper  in  question,  Mr.  D.  G.  Elliot,  refers  that 
bird  to  the  N,  Tengmalmi  Gmel.,  of  Europe,  with  which  species  he 
also  considers  our  N,  Rkhardsoni  Bonap.,  to  be  identical.  That 
both  these  opinions  are  erroneous,  I  purpose  showing  in  the  follow- 
ing remarks : 

The  little  owl  above  mentioned,  is  a  bird  identical  in  all  the 
details  of  form  and  size  with  the  N,  Acadtca  Gmel.,  an  excUisively 
North  American  form,  which  is  scarcely  more  than  half  the  size  of 
the  N.  Tengmalmi^  and  cannot,  by  any  means,  be  referred  to  the 
latter  species.  The  birds  which  Mr.  Elliot  supposes  to  be  identi? 
cal  with  "  X,  albifrons  "  are  merely  the  young  of  N,  Tengmahni, 
in  a  plumage  analogous  to  that  of  the  small  North  American 
species,  but  resembling  the  latter  no  further.  Mr.  Elliot  is  by  no 
means  the  first  to  notice  this  plumage,  for  it  has  been  long  known 
to  European  ornithologists,  and  its  relations  correctly  understood 
(see  Naumann  "Die  Vogcl  Deutschlauds,"  i,  p.  500,  pi.  48,  figs.  2 
and  3 — where  both  the  adult  aud  young  plumages  arc  illustrated). 
Neither  do  I  claim  to  be  the  first  to  refer  the  "  N,  albifrons'*  to 
the  2f.  Acadtca^  as  being  its  3'oung  stage,  for  Strickland  in  '^  Orni- 
thological Synouymes"  (i,  1855,  p.  177)  places  the  two  together. 

Being  aware  of  the  differences  between  the  adult  and  3'oung 
plumages  of  the  N.  Tengmalmi^  and  seeing  a  direct  analogy  in  the 
characters  of  the  N,  Acadica  and  "  JV.  albifrons**  I  suspected  a 
similar  relation  between  these  two  small  North  American  forms ; 
and  in  the  course  of  my  investigations  of  the  North  American 
Strigidse  in  the  collection  of  the  Smithsonian  Institution  I  found 
other  reasons  for  considering  them  old  and  young  of  one  species. 
These  reasons  I  present  as  follows :  — 

1st.  All  specimens  examined,  of  N,  albifrons  (including  IIoy*s 
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type  of  N,  lurtlandii)  are  young  birds ^  as  is  unmistakably  appar- 
ent from  the  texture  of  the  plumage. 

2ncl.  All  specimens  examined  of  the  N,  Acadica^  are  adnlts;  I 
have  seen  no  description  of  the  young. 

3rd.  The  geograpliical  distribution,  the  size  and  proportions, 
the  pattern  of  coloration  (except  that  of  the  head  and  IkkI}',  which 
in  all  owls  is  more  or  less  different  in  the  3'oung  and  adult  stages) 
and  the  shades  of  color  on  the  general  upper  plumage,  arc  the 
same  in  both.  The  white  "  scalloping"  on  the  outer  web  of  the 
alula,  the  number  of  white  spots  on  the  primaries  and  the  precise 
number  and  position  of  the  white  bars  on  the  tail,  are  features 
common  to  the  two. 

4th.  The  most  extreme  example  of  ''  alhifrons "  has  the  facial 
circle  uniform  brown,  like  the  neck,  has  no  spots  on  the  forehead, 
and  the  face  is  entirely  uniform  dark  brown  ;  but  — 

5th.  Three  out  of  the  four  specimens  in  the  collection  have  the 
facial  circle  composed  of  white  and  brown  streaks  (adult  feathers) 
precisely  as  in  Acadica,  and  the  forehead  similarly  streaked  {with 
adult  feathers).  Two  of  these  have  new  feathers  appearing  ui>on 
the  sides  of  the  breast  (beneath  the  brown  patch),  as  well  as  upon 
the  face ;  these  new  feathers  are^  in  the  most  minute  respects^  like 
common  (adult)  dress  of  N,  Acadica. 

The  above  facts  point  conclusively  to  the  identity  of  the  Nyctale 
''^albifrons"  and  X,  Acadica,  This  species  is  easily  distinguishable 
from  the  N.  Tengmalmi  which  belongs  to  both  continents,  though 
the  North  American  and  European  specimens  are  distinguishable, 
and,  therefore,  should  be  recognized  as  geographical  races. 

I  give  below  a  brief  synopsis  of  the  two  species,  and  the  prin- 
cipal list  of  synonymes  belonging  to  each  :  — 

DIFFERENTIAL  CHARACTERS  OF  NYCTALE. 

Tengmalmi  and  Acatlica. 

Common'  Characters.— Tarsus  longer  than  middle  toe;  tail  slightly  rounded,  or  nearl^r 
square:  Ave  outer  primaries  cmarginuted  on  inner  webs,  their  ends  broad  and 
bowed;  3d  quill  longest.  Upper  parts  generally  chocolate-brown,  more  or  leei 
spotted  with  white,  the  tail  having  distant  transverse  narrow  bars  or  the  same. 
Adult'.  Facial  circle  and  forehead  variegated  with  white;  eyebrows  and  tuce 
grayish  white;  lower  parts  white  with  longitudinal  spots,  or  8tri|>eSy  of  chocolate 
brown.  Youngs  Facial  circle  and  forehead  plain  blackish  brown ;  eyebrows  i>ure 
un  variegated,  white;  face  plain  dusky;  lower  parts  without  markings;  the  breast 
plain  chocolate  brown;  the  abdomeu,  etc.,  plain  ochraceous. 
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A. — Nostril  sunken,  opening  laterally ;  elongate  oral,  and  obliquely  vorticnl.  Ccro  not 
inflated.    Tail  more  than  half  the  wing.    Bill  yellow. 
I.  N.Texgslalmi.  — Wing  about  7.20;  tail  4.50. 

a.   Legs  wliite.  scarcely  variegated;  lower  tail  coverts  with  only  narrow 
shaft  streaks  or  lirown.  (Maximum  amount  of  wiiite,  tlic  spots  of  this  color 
much  extended,  on  the  scapulars  even  largely  predominating  over  the 
brown.)    Hab.    The  Palsearctic   Region   (Eurot>c,  Liberia  and  Northern 
Afkrica.)  .......  Var.  Tengmalmi.* 

h.  I^gs  ochraceous,  thickly  spotted;  lower  tail  coverts  with  broad  medial 
stripes  of  brown.   (Minimum  amount  of  white,  and  excess  of  darker  colors ; 
the  latter  not  only  deeper  in  tint,  but  occupying  larger  areas.    The  differ- 
ence readily  appreciable   on   comparison.)    Hah.    Northern    portion    of 
the  Nearctic  Region  (Arctic   America  south  to  the  n(»rthern  border  of 
iho  U.  S.)-       .......  Var.  Richard soni.^ 

B.—  Nostril  prominent,  opening  anteriorly ;  nearly  circuLir.  Cere  somewhat  inflated. 
Tail  not  more  than  half  the  wing  (rather  less).  Bill  black. 
8.  N.  ACADlCA-t  — Wing  5.25  to  5.80;  tall  2.G0.— ^rift.  Cold  temperate  portions  of 
Nearctic  Region  (Southern  British  America  and  Northern  U.  S.  from  the 
Atlantic  to  the  Pacific  on  the  mount:iin  ranges,  soutiiward  nearly  to  the  south- 
em  borders  of  the  U.  S.,  and  into  Mts.  of  Mexico.  Oaxaca,  Scl.  P.  Z.  S.  185S, 
205). 

•  NVCTALE  TENGMALMt. 

Strix  Tengmalmi  Omel.,  S.  N.  p.  291,  17Hf)  (et  Auct.  vat.).  — Nyctalf  Tfenf/wm/iwrf  Bonap.  et 
Aaet. —  Noctua  Tengmatmi  Cuv„  ct  KnGi.-^  Athene  Tengmalmi  BoiK.  —  67«/a  Tengmalmi 
BONAP.  et  Anct.—  Scotophihn  Tengmalmi  Swain'K.—  StiHx  dasypu*  IJecust.  (17J)l)  <;t  Auct. — 
A'ifctafe  da»ypu»  Quay.  —  Strix  pastfrina  A.  Meyeu  (17JH).— Pali.AS.— .VyrM/*;  planicepg 
Breiim  (l«iil).  —  yf/rtafe  pinetorum  liKElIM  (l>^l).  — Xi/etale  abietum  Hreum  {\i<^n).—  Syctale 
fmntren  BONAP.  (iM'I).  (Not  of  LiNX.,  17«51,  which  Is  Surnia  nlnla.)— yyctalf  KirHamii 
£li.iot.  Ibid,  If,  Jan.,  1872,  p.  4S.  (Not  of  Ilovl) 
fNYCTALE  Texom.vlmi  var.  RirUARD«OXI. 

Sfpeiale  Rtchardnonii  BoxAP.  Eur.  and  N.  Am.  B.,  p.  7;  18as,  el  Auct. 
^Nyctalb  Acauxca. 

Strix  Aradica  Omkl.  Syst.  Nat.  p.  2%,  I7fO.  —  D.vi'D.  N.  Orn.,  II,  200,  IHOO.—  Vieill.  01s. 
Am.  Sept.,  f.  49,  1807. —  Aun.  B.  Am.  pi.  109,  iJQI;  Orn.  Blog.  V,  3!l7.  —  Rich,  and  Swainh., 
r.  B.  A.,  If,  97, 1831.  —  BoxAP  Ann.  Lye.  N.  Y'.,  II,  pp.  38,  4.3rt;  Isls,  1KV2,  p.  1140.  — Jaui».  (Ml-*.) 
Am.  Orn.  11,  (W.  — Nai'M.  Nat.  Vog.  Deuttfchl.  e<l.  nov.  I,  4:;4,  pi.  4y.  fl^s.  1  and  2.  — Peak.  B. 
Ma»«.,p.90.— Nurr.  Man.  p.  137,  l^n.  — Xyctale  Acadica  Bo.vap.  List.  p.  7,  1S3.S;  Consp.  Av. 
p.  44.  — GUAV,  CJen.  B.  fol.  App.  p.  3.  1844.  — KaUP.  Mono^.  Strl>r.  Crnf.  Orn.  1>.52.  p.  KM.- 
Strickl.  Orn.  Syn.  I,  17fi,  Is.'W.  —  NEWn.  P.  R.  U.  Kept.  VI,  77,  1S.'>7.  — Cass.  B.  N.  Am.  Is'is,  5S. 
—  Ct>OP.  9t  Suck.  1*.  K.  R.  Rcpt.  XII,  ll,  15<i.  1S»KK  — Coies  I'rml.  B.  Ariz.  14,  IHiW.- Gray 
Hand  List  I,  1j«9,  .>1.— Lori>  Pr.  U.  A.  I,  IV,  HI  (Bill.  i\A\\\nh.).— Srotophilus  Acadicu* 
SWAIX.S.  C'lasir.  B.  II,  217,  ixil.  — Mtrix  paMerina  Vh.ss.  Arcl.  Zoi.l.  p.  2-H\  sp.  12»),  1785.— 
FOR.sn.,  rhil.  Trans.  LXII,  3-S>,  —  Wil.m.  Am.  Orn.  pi.  34,  f.  I,  l?^K  rtuln  pn-uerina  James. 
(Wlls.)  Am.  Orn.  I,10;>,  1«3I.  —  Strix  Arndietuii  Latii.  Tn«l.  Orn.  p.  a'».  17f)0.  —  Strix  albi/rons 
SIXAW.  Nat.  Misc.  V,  pi.  171,  1704:  Zool.  VII.  238,  l^fJ.—  Lath.  Orn.  .Supp.  p.  14.  —  Jiubo  atbi- 
fron%  ViKlLL.  Ols.  Am.  {»cpt.  I.  .V4,  \^M,  — Scops  alhifronn  Stki-::.  Zool.  XIII,  II,  51.— Ayr/z/Z^' 
aihi/ront  Cass.  B.  Cal.  Jt  Ti'X.  187,  l!C»4.  —  Bonap.  Consp.  Av.  p.  54.  —  f'ASs.  Birds  N.  Am.  Is.'i.'^, 
67.  —  Strix  frontatis  LiClIT.  Ath.  Ak.  Borl.  1H3S,  4*).  —  Gr.\Y  Hand  IJ.st  I,  .V2,  imiit.  -^  A'yctale 
Kirtlandii  HOY,  Pnws.  Ac.  Nat.  tfc.  Phil.  VI,  2lO;  ISVJ.  —  S.  phahmoide*  Daud.  Tr.  Orn.  II, 
»6,  IHOO.  —  Lath.  Ind.  Orn.  Supp.  p.  16,  1.02;  Syn.  .Snpp.  II,  fifi.  Gen.  Hist.  I,  .372,  \9tl>i.  —  Athene 
pkafctnoides  Gray.  Gen.  B.ful.  sp.  4^3,  IHU.  — Athene  WiUoni  Bui«,  Isls,  I.'<2S,315. 
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SixcB  the  invcstigatious  of  Clark,  Carter  aud  others  upon  the 
s|)onges  and  tbeir  alliee,  anything  which  adds  to  our  knowledge  of 
the  Flagellate  Infusoria  is  of  especial  interest.  I  have  fortuiiatelj- 
hail  an  opportunity  of  making  a  careful  study  of  a  genua  UreBa 
of  Ehrenl>ei^,  about  which  thus  far  but  little  that  ia  satisfactory 
has  been  known. 

Until  recently  but  little  has  been  known  of  the  real  nature  of 
the  Monadiiia.    As  a  natural  consequence,  organisms  have  been 
referred  to  the  different  genera  of  this  family  upon  very  slight 
gg  study  and  superficial  re- 

semblances. U  r  e  1 1  a , 
which  Ehrenberg  de- 
scribes thus, "  aggregate 
monads,  ft'ee-swimming, 
tailless,  devoid  of  an 
eyespcck  and  having  one 
or  (doubtfully)  two  flo- 
gelliform  filaments,"  baa 
of  course  received  its 
share  of  att^^ntion  until 
one  might  think  fix>m 
tlie  "species"  and  the 
I  that  the  diagnosis  of  the  genus  had  been  "  anything 
very  minute^  aggregated,  fVee-awimming,"  —  whether  InfVisorian 
or  Alga  making  no  difference. 

When,  thcrcfvre,  I  found  in  n  collection  made  at  Spy  Fond,  near 
Cambridge,  on  the  25th  of  November  last,  a  lai^e  number  of  indi- 
viduals of  this  genus  (probably  the  species  glauconia  Ehr.),  I 
made  use  of  the  opportunity  for  a  careful  study  of  it,  devoting 
my  spare  time  to  it  daily  as  long  as  I  continued  to  find  it  in  the 
water ;  what  follows  is  therefore  the  result  of  a  number  of  obaer- 
vatious,  at  which  eath  point  has  been  examined  and  verified. 

•  ConiniiinlcBle4  lt>  tbe  SeeUou  of  lIlcroacap}>  of  the  Bcstan  Soclel;  of  NRtnral  Hta- 
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Urella  probably  finds  its  nearest  ally  in  Antbophysa,  differing 
fhjin  tbnt  genus  principally  in  Iwing  fk-ec-swiminiug  instead  of 
fixed  upon  a  stalk.  The  number  of  monads  in  a  colony  is  quite 
variable,  almost  everj'  number  liaviiig  been  seen,  up  to  forty  or 
fifty;  in  this,  however,  as  in  many  other  respects,  the  constant' 
activity  of  the  colonies  renders  it  impossible  to  speak  with  abso- 
lute certainty ;  even  when  cornered  so  that  they  could  no  longer 
progress  in  the  direction  in  which  they  had  been  moving,  they 
continued  to  revolve  upon  their  axes  with  considerable  rapidity, 
making  it  impossible  to  coimt  them  with  accuracy.  Ocensioually, 
a  group  of  five  or  six  or  even  two  or  three  and  not  uufi-equently  a 


Fig.  60. 


single  monad  would  be  seen,  and  these  were  more  available  for 
purposes  of  study,  though  the  larger  groups  were  more  IVcquent. 
From  such  meaaurementa  as  I  was  able  to  make  while  they  were 
in  motion,  I  should  say  that  the  a\'eragG  length  ^f  each  monad 
was  about  one  two-thousandth  and  tJie  lireadth  one  five- thousandth 
of  an  inch  ;  but  these  dimeusions  varied  a  good  deal  with  the  size 
of  the  colonies,  the  individuals  in  the  larger  groups  being  more 
elongated  and  narrower  than  those  in  tJic  smaller  ones.  The  form 
may  be  described  as  conical  witJi  a  rounded  base  not  at  right  an- 
gles with  the  axis  of  the  cone,  the  part  at  the  gi'catest  distance 
from  the  apex  being  the  one  nearest  the  apex  of  the  colony  ;  in 
colonies  of  over  ten  or  twelve  the  axis  of  llie  cone  being  also  bent 
towards  the  apex  of  the  group,  especially  in  those  monads  near 
the  base.    The  form  of  the  larger  colonies  varied  from  hemispher- 
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Fijr.  00. 


ical  to  rasplierry  or  even  mulberry  shape,  the  form  shown  in  Vig. 
88  being  the  most  common. 

I  was  unable  to  fin<l  any  trace  of  a  common  investing  mem- 
brane in  either  the  larger  or  tlie  smaller  groups,  nor  do  I  lielievo 
that  any  such  membrane  exists  in  any  true  species  of  Urella. 

I  was  able  to  distinguish  clearly  two  flagella,  both  arising  ft*ora 
a  point  near  the  most  elevated  side  of  the  base  of  the  cone.     The 

larger  one  was  8tiff, 
arcuate  with  the  con- 
cave side  toward  the 
base  before  mentioned, 
somewhat  longer  than 
^  the  boilv  of  the  mo- 
nad,  and  very  plainly 
seen  with  any  objective 
above  a  quarter-inch ; 
the  smaller  is  very  del- 
icate, short  and  inces- 

A  ;rroup  of  Ave  Monads.  Sautlv    act  VC.       I    first 

saw  it  witii  a  Wales'  fifteenth,  but  after  becoming  familiar  with  its 
appearance  I  was  always  able  to  detect  it  with  a  ToUes'  eighth  or 
a  Hartnack  number  nine. 

I  am  not  certain  as  to  the  number  of  contractile  vesicles  but 
it  is  my  opinion  that  there  is  but  one :  sometimes  a  larger  number 
of  clear  spaces  would  be  scon  in  the  body,  but  they  were  not 
observed  to  contract.  1  do  not 
wish,  however,  to  speak  with  any  --.. 
degree  of  positiveness  upon  this 
point,  as  I  was  not  able  to  keep 
a  simple  monad  in  view  long 
enouffh  to  satisfv  myself,  on  ac- 
count  of  the  constant  revolution 
of  the  colonies.  As  regards  the 
ingestion  of  food  I  have  seen 
somethini?,  thouj^h  not  as  much  as  I  could  wish,  as  this  is  still  a 
disputed  question.  I  fed  them  with  indigo  which  they  ate  readily, 
and  I  frequently  watclied  its  ingestion.  On  account  of  their  in- 
cessant motion,  I  was  not  able  to  satisfv  m3'self  of  the  existence 
of  a  definite  mouth,  but  I  did  not  see  a  single  instance  of  the 
indigo  being  received  at  any  point  except  very  near  the  com- 


Fig.m. 


Tw.>  Monads. 
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men  base  of  the  flagcllo,  and  in  every  instance  observed,  the 
act  of  ingestion  was  preceded  by  a  quick  bending  of  the  Uirger 
flagelhim  by  which  the  particle  of  indigo  was  thrown  against 
the  surface  of  the  bodv  in  a  manner  similar  to  that  described 

ft* 

by  Professor  Clark  in  his  observations  upon  Monas.  So  far  as 
I  was  able  to  follow  the  process,  whenever  a  colony  reduced  its  rate 
of  motion  sufficiently  to  permit  of  careful  observation  upon  this 
pK>int,  it  was  so  much  like  the  process  described  in  Monas  as  to 
leave  little  doubt  in  my  mind  that  it  was  substantially  Fi^.  92. 
the  same :  altfiough  as  I  have  said  I  did  not  see  a  dis- 
tinct mouth. 

It  appears  probable,  now  that  the  Monadina  are  bet- 
ter understood,  that  we  shall  soon  be  able  to  recognize 
in  them  a  well-define<l  familv  of  the  FIa":el late  Infusoria, 
althongh  doubtless  many  forms  that  have  been  assigned      Monad. 
to  that  group  are  vegetable  in  their  nature ;  these  will  be  gradu- 
ally removed  and  those  fonns  which  are   unquestionably  animal 
will  be  distinguished :   among  these   it  seems  to  me  the  genus 
Urella  as  described  by  Ehrenborg  will  undoubtedly  take  its  place. 

Figui*e  88  represents  a  colony  of  about  forty  monads ;  Fig.  89 
an  ideal  section  through  such  a  colony ;  Fig.  00  represents  a  group 
of  five;  Fig.  91  of  two,  and  Fig.  02  a  single  monad.  I  have  at- 
tempted to  sketch  in  this  last  the  position  of  the  larg(;  flagellum 
when  tlirowing  a  particle  of  food  against  the  mouth  region. 

All  tiie  above  figures  are  enlarged  one  thousand  diameters. 


-=:>- 
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Geological  Survey  of  Ohio.* — Though  this  is  but  a  yearly 
report  of  progress,  yet  it  is  an  important  contribution  to  American 
geology,  both  in  its  purely  scientific  and  practical  aspects.  We 
are  convinced  that  when  the  final  reports  shall  be  published,  the 
citizens  of  the  State  of  Ohio  will  feel  i>roud  of  the  thorough  and 
able  manner  in  which  the  survev  has  been  carried  on  and  com- 


•  Report  of  ProgroBS  in  1870.  By  J.  S.  Newberry,  Cliicf  (icologist.  Iiioluding 
Reports  by  E.  B.  Andrews, TCdwanl  Orton,  J.  n.  Klippnrt,  As-histunt  Geologists;  T.  G. 
Wonnley,  Chemtat;  G.  K.  Gilbert.  M.  C.  Rt>nd.  W.  li.  Potter  and  Henry  Ne^^on,  Local 
Auwtants.    8vo,  pp.  5G8,  with  maps  and  engravings. 
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pleted.  and  of  the  monument  to  scientific  zeal  and  lenmioK  erected 
in  the  series  of  mngniltceut  works  nliii-b  we  are  promised  iu  the 
present  report.  Wo  make  a  few  extracUregarding  tho  discoveriea 
made  by  llie  survey.  The  fossil  invertebnitea  ore  to  be  worked  Up 
by  Profs.  Hnll  and  Worthcn,  many  novelties  having  been  found. 

"The  interesting  collection  of  Amphibian  remains,  which  in- 
cludes more  than  a  dozen  speciea,  obtained  by  myself  some  yean 
ago  from  the  coal  rocks  of  Ohio,  has  been  placed  in  the  hands  of 
Prof,  E.  D.  Cope,  of  Philadelphia.  He  has  described  th*m  and 
caused  them  to  bo  carefully  drawn.  They  Bupply  iimterial  for  *ix 
or  more  plates,  which  will  add  much  lo  the  interest  of  onr  final 
report. 

The  fossil  fialies  and  fossil  plants  found  in  the  State  have  bwn 
described  by  myself.  They  have  been  drawn  by  Mr.  T.  Y.  Gard- 
ner and  Mr.  G.  K.  Gilbert  in  a  style  that  has  tiot  been  aurpiisMed 
in  this  country,  and  some  of  their  work  is  equal  to  any  of  n  simi- 
lar character  done  by  the  best  European  dranghtsmen.  The  ilhis- 
trationa  already  prepared  of  this  material  form  over  forty  plat«B ; 
and  I  do  not  hesitate  to  say  that  the  objects  which  they  represent 
are  not  exceeded  in  scientiAo  int«rest  by  any  that  have  been 
deacril>ed  by  palreontologists.  The  fossil  fishes  comprise  many 
genera  and  epccies,  some  of  which  are  more  remarkable  for  their 
size,  Iheir  formidable  armament  or  pcenliarities  of  Btructurc  than 
any  of  those  which  formed  the  themes  of  Hugh  Miller's  glowing 
descriptions.  These  have,  for  the  most  part,  been  found  only  In 
Ohio  i  have  never  been  described  and  will  not  fail  to  deeply  inUsr- 
est  all  the  intelligent  portion  of  our  popnlation. 

In  my  first  report  of  progress  (p.  5)  I  have  shown  bow  usefat, 
even  indispensalile,  fossils  are  to  the  student  of  geology,  and  I  atn 
happy  to  know  tliat  their  significance  and  value  are  coming  to  be 
generally  apjireciatcd.  There  are,  however,  yet  some  intelligent 
men,  even  editors  and  members  of  the  legislature,  who  cherish  the 
notion  that  there  is  nothing  which  has  any  value  in  this  world  bat 
that  thing  which  has  a  dollar  in  it,  and  that  ao  plainly  visible  as  to 
be  seen  liy  them.  Such  men,  lo  quote  tlie  language  of  one  of 
them,  'don't  care  a  row  of  pins  for  your  clams  anil  salauiandera, 
but  want  something  practical.'  Happily  tho  class  lo  which  the>' 
belong  is  rapidly  passing  away.  Were  it  otherwise  I  should 
endeavor  to  pi'ove  to  them  that  the  fossils  which  they  despise  are 
eminently  practical ;  that  they  are  labels  written  by  the  Creator  on 
all  the  fossiliferous  rocks,  and  that  no  one  can  be  a  geologist  who 
has  not  learned  their  language." 

We  are  promised  that  the  final  reports  will  consist  of  four  voj- 
nmes,  of  which  Ihc  first  two  will  be  on  Geology  and  Palieoutologj- 
with  ft  geological  map  on  a  large  scale,  vol.  3  on  Ecouotuic 
Geologj'  and  vol.  4  on  Agriculture,  Botany  and  Zoology. 
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In  hia  "  SketcL  of  the  Slrueture  of  the  Lower  Con!  Measures  in 
Jiortli eastern  Oliio,"  Prof.  Newberry  saye  that : — 

*'  It  is  worth  noticing,  in  this  t'oniiection,  that  the  Killbuck  and 
TtiAcaraivns  nm  in  parallel  synclinal  valleys,  and  it  seeros  probable 
that  the  folding  of  the  stiata  wLicii  formed  these  subordinate 
troughs  and  ridges  in  our  great  coal  basin  first  gave  direction  to 
the  draining  streams  of  the  region  we  have  been  considering ;  ami 
that,  in  a  general  way,  these  lines  of  draiuago  have  retained, 
through  ail  subsequent  mutations  the  directions  (bus  given  them. 

Our  knowledge  of  the  geology  of  our  coal  field  is  yet  too  incom- 
pleto  to  permit  me  to  speak  (vitb  coufidence ;  but.  from  tlie  facts 
atrendy  observed,  1  am  prepared  to  find  that  the  bearings  of  the 
valleys  of  the  Ohio  and  all  its  main  tributaries  in  our  Stat^  have 
been  determined  by  the  same  causes  that  produced  the  great  folds 
of  the  Alleghany  mountains. 

Another  interesting  fact  in  regard  to  the  valleys  of  the  streams 
is,  that  thej'  are  all  cut  fai'  below  the  present  stream-betls.  The 
valley  of  the  Beaver  is  excavated  to  a  depth  of  over  150  feet  below 
the  present  water  level.  The  trough  of  the  Ohio  ia  still  deeper. 
The  Tuscarawas,  at  Dover,  is  running  175  feet  above  its  ancient 
bed.  The  rock  bottom  of  tlie  Killbuck  valley  baa  not  yet  been 
reached. 

The  borings  made  for  oil  along  the  streams  of  the  regioft  under 
(lonsUleration,  as  nell  as  in  other  parts  of  the  countrj',  afford  many 
remarkable  facta  bearing  on  this  subject.  They  will  be  reported 
more  in  detail  in  the  chapter  on  Surface  Geology  in  our  final  re- 
port," 

I^of.  Andrews  records  an  interesting  discovery,  as  follows : 

"At  Zaleska,  in  mining  the  Nelsonville  coat,  a  fine  bowlder  of 
gray  quartzSte  was  found  half  imbedded  in  the  coal,  and  the  other 
half  in  the  overlying  shale.  The  quartzito  U  verj-  hard,  and 
the  bowlder  was  roundeil  and  worn  by  friction  before  it  came  into 
the  coal.  The  dimensions  of  the  bowlder  are  not  far  fVom  17 
inches  in  the  longer  diameter,  and  12  inches  in  the  shorter.  Ad- 
hering to  the  stone  in  places  are  portions  of  coal  and  black  slate 
which  show  the  smooth  surface  called  •'  si icken sides."  These 
iadicatc  movement  and  pressure.  Doubtless  the  bowlder  had 
settled  into  the  coal  while  the  coal  was  in  a  comparatively  soft 
state  at  the  time  of  the  bitumization. 

Uow  the  bowlder  came  there,  is  a  question  not  easily  answered. 
That  it  camo  in  at  the  time  of  the  deposition  of  the  setliineuts 
which  constitute  the  shale  over  Uie  coal,  is  doubtless  true.  But 
currents  from  which  comparatively  fine  sediments  are  dropped, 
would  hardly  have  force  enough  to  move  heavy  bowlders.  The 
usual  explanation  of  isolated  bowlders,  sucb,  for  example,  as  are 
found  over  our  prairies,  is  that  they  were  dropped  from  melting 
icebergs  or  other  Boating  ice.    This  explanation  would  require  ns 
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to  nceoiint  for  tUe  esiatenco  of  ice  during  the  period  of  tlio  pro- 
ductive Coal -measures.  A  part  of  the  vegetation  of  the  coal 
jKTiotl  was  olli(!d  wore  or  leae  cloeely  tu  llie  nioUcru  Cerna,  bnt 
these,  of  vtu-y  btrge  size  are  found  chiclly  in  the  li-opics.  Coal 
is,  however,  found  in  iirelic  regions.  Tills  fui'l  has  liceii  MipiHwed 
to  indicate  a  vromi  elimate  dnring  tlie  coal  period.  'Hiere  arc  two 
eijiiBlty  important  oli-ini'iits  in  nil  cntcuJntiona  respecting  tin-  origin 
of  conl.  The  first  is  n  Bufileiently  warm  atmosphere  to  secure  luxu- 
riant and  abundant  vegetation  ;  Uie  second,  a  elimnt«  sulllcieully 
cool  to  prevent  such  decay  of  tlic  vegetable  matter  ae  would  forbid 
any  aeciiniiilation,  Tlicre  is  little  or  no  accumulation  of  vegetable 
matter  in  tiie  hot,  damp  climate  of  the  tropics,  the  decay  counter- 
baluncing  the  growth.  On  the  other  hand,  the  peat  vegvtation 
accumulates  in  wet  bogs  in  comparatively  cold  cliniales.  Whether 
theie  may  have  been,  after  the  suhmeigenee  of  the  Zaleski  coal. 
at  some  [loint  more  or  less  remote,  n  shore  on  wbieh  ice  n)a,>'  have 
been  formed,  which  flouted  the  bowlder  in  question,  or  it  miu 
brought  down  by  river  ieu  from  some  higher  and  eolder  part  of  tbe 
old  continent  which  was  skirted  by  the  coal  producing  lowlawlft, 
it  is  impossible  to  say. 

Sir  Charles  Lyell  in  his  '-Sludents'  ICIements  of  Geology," 
pidtliehed  in  1871,  gives  tlie  following  paragraph  on  the  elinuito  of 
the  eoiU  period  :  ^  As  to  the  climate  of  the  coal,  the  ferns  and  the 
coniferte  aro.  perhaps,  the  two  classes  of  plants  which  may  be  most 
relied  upon  as  leading  to  safe  couclusions,  as  the  geuerD  are  nearly 
allied  to  living  types.  All  botanists  admit  that  the  abundance  of 
ferns  implies  a  moist  atmosphere.  But  the  conifciit.  Miys  Ilixiker, 
arc  of  a  more  donbtAd  import,  as  they  are  fuiuid  in  hot  and  dry 
and  in  cold  and  dry  climates,  in  hot  and  moist  and  in  cold  and 
moist  regions.  In  New  Zealand  the  conifcrit  attain  their  maxi- 
mum in  numbers  conslitnting  1-C2  part  of  all  the  liowering  plants ; 
whereas,  in  a  wide  district  around  the  Cni>e  of  Good  IIoiw  tliey 
do  not  fonn  I-1(!0(J  of  Uie  phenogitmic  flora.  Besides  the  conifers, 
many  species  of  ferns  flourish  in  New  Zealand,  some  of  them  ar- 
borescent, together  with  many  lycopodiums,  so  that  a  forest  in  that 
country  may  make  a  nearer  approach  to  the  Carbon  iferana  vegeta- 
tion than  any  other  now  existing  on  the  globe.'" 

The  other  reports  will  also  commend  themselves  to  geidogista, 
and  meanwhile  wc  trust  no  expense  will  be  spared  by  the  State  in 
causing  the  final  report  to  be  publistied  antl  extensively  circulateil. 

Tne  Noxioi's  akd  BENErictAL  Issectb  of  MissorHi.*  —  Tlunigh 
by  the  time  this  review  appears  we  shall  have  a  fourtli  reimrt  from 
Mr.  Riley,  a  notice  of  some  of  the  good  things  in  the  present  rc- 


•ThM  Annual  BeporlOQ  llic  ?>UMi>u«.  Oeni 
(IfMinrl,  etc.  By  Chmlt^i  V.  Ui}ef.  SluCc  En 
Dt«.    Flioetl.OO. 


il  luid  oilier  Inieclii  of  the  St*M  o 
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l>ort  will  perli.ipa  lip  "better  lata  tlinii  never."  A  description  of 
Uie  very  iiigpcioua  macliiiiea  for  jarriug  trees  to  rid  them  of  the 
Plam  Curcnlio  will  tie  in-  fib.  93. 

teresting  t<>  fruit  growers  ; 
wliile  two  Iclincninoti  par- 
asites of  this  insect  are  do-  ' 
Bcriliert  and  figured.  The 
Apple  Cnrculio  (Anthono- 
iFtM«  4-glbbus)  whidi  is  do- 
ing eoQsldf^rable  diiniMgo  in 
Southern  Illinois  and  some  straobtrn' Crown-bgrrf. 

purts  of  Missouri  is  describpd  fidly  nnH  well  fignred,  as  well  as  the 
Fig-ot.  Plum    Gonger   (A.  }yri'tiieida). 

notber  weevil  injures  the 
strnwberry  jilant.  It  in  the  ^n- 
I  all-in  frogariti:  of  Biloj-  (Fig.  93, 
o,  larva ;  b  nnd  c,  aiiult  beetle). 
The  egg  is  probably  laid  In  the 
crown ;  the  young  Inrva  boring 
downwnrds  into  the  pith  tind 
Airiiii.injinuf  iiirGc»[ir.  root,  when  it  attains  Us  fnU  size, 

and  in  the  autumn  the  plants  break  otT.  The  Fea  and  Bctui  wee- 
ril8  are  uoticed  at  length. 
Among  the  insects  In- 
jariug  the  grape  are  no- 
ticed B«verul  inothd  ; 
among  tlK'm  the  Pyra- 
FiK.^i:.  midal 

Grapevine  Worm  {^Amphipyra  pymmidoidrit. 
Fig.  94;  'JTt,  hii-va),  which  has  not  before  been 
known  to  feed  on  the  riue.     It  Fig.WL 

will   not  probably  prove  very 
"  troublesome.      The   habits   of 
the    .Spotted    Pelidnola    and 
(Jrapevine  Flea  Beetle  are  des- 
cribed and  lignred  in  on  excel- 
lent manner.      We    are    also       or»iit  c-nimpu. 
made   nci[nainted  with    the    habits  of  a    rather 
"■fornddable  beetle,  eliiy  yellow  in  color,  the  Cii- 
l<up!»  fiaviiUi  (Fig.  nii ;  !t7,  larva)  of  wliicli  the  early  stages  are 
for  the  first  timo  described. 
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A  valuable  nolioo  of  the  Gi'»iie-le»r  Gall-louse  (PhjfUoxera 
viti/olitt)  nest  follows,  auil  wu  only  liop(^  tliut  this  fearflil  scourg* 
in  Eui'ope  will  not  aboutiil  here,  though  for  8(.'>crnl  yant  it  hrw 
l>ecn  more  or  less  iiyurious.     It  is  thought  by  Mr.  liiloy,  who  lias 


studietl  it  in  rrancc,  to  be  tho  amne  species  as  the  /',  vtutalrix  of 
Europe. 

The  account  of  the  Tent  Cnterijillars  will  be  found  to  b^  inter- 
esting, and  several  other  destructive  caterpillara  are  iiotioe<l  at 
greiiter  or  leas  length. 

Fi«.  'JO. 


Aa  H  sample  of  the  ilJiislraUons  we  introduce  the  aboro  cat* 
of  the  Whit*  Lined  Ztloruing  Sphinx  {Deilephita  Uwata,  Fig.  US) 
and  its  larva  (Hg.  99).  Biley  alludes  to  the  striking  amount  uf 
larval  variation  iu  tltia  species,  having  found  on  the  same  [ilntit 
vi'ry  light  catei'pilbirs,  with  black  ones  with  a  yellow  dorsal  lino 
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and  two  rows  of  small  yellow  spots  along  the  side.    It  is  often  at- 
tacked by  Tachina  flies. 

The  concluding  chapter  on  "  Two  of  our  Common  Butterflies 
{Danais  archippua  and  Limenitis  disfppus)  ;  their  natural  history, 
with  some  general  remarks  on  Transfonnation  and  Protective  Imita- 
tion as  illustrated  by  them,"  will  interest  all  naturalists,  especially 
those  who  have  studied  cases  of  mimicrv. 

Pond  Life.* — There  is  not  much  to  be  said  about  this  exquisite 
little  book ;  the  best  thing  to  do  about  it  is  to  read  it.  As  its 
title  states,  it  is  a  new  edition  of  a  familiar  work  by  the  present 
able  Secretary  of  the  "  Royal  Microscopical  Society."  Its  author- 
ship would  be  a  sufficient  guarantee  of  its  scientific  accuracy,  but 
not  of  its  general  excellence  in  other  respects ;  for  few  men, 
whether  eminent  or  not,  could  prepare  a  volume  containing  so 
much  to  commend  and  so  little  to  regret. 

With  the  exception  of  an  initial  chapter  devoted  to  the  appara- 
tus employed,  the  book  is  a  Natural  History  work,  describing  and 
commenting  upon  the  minute  living  forms  which  abound  in  the 
ponds  near  London.  Usually  a  chapter  is  given  to  the  work  of 
each  month  in  the  year ;  and  an  interesting  discussion  of  relations 
closes  the  list.  The  distribution  of  work  throus^h  the  various 
months  would  be  more  applicable  to  our  Southern  than  to  our 
Northern  states,  but  the  chief  interest  of  the  book  is  entirely  inde- 
pendent of  local  considerations. 

Written  in  a  lively  and  dashing  style,  though  without  a  touch  of 
sensationism  or  vulgarity,  illustrated  with  neat  and  life-like  wood 
cuts  and  dainty  colored. prints,  and  presented  by  the  publisliers  in 
an  attractive  form,  this  little  gem  of  a  book  would  bo  of  as  nuich 
interest  to  a  poet  or  a  philosopher  as  to  a  naturalist.  We  advise 
every  intelligent  reader,  whether  scientific  or  not,  to  buy  the  vol- 
ume, and  read  it,  and  having  read  it  to  join  with  us  in  wishing  that 
the  author's  next  edition,  or  next  work,  may  bo  as  good  if  not  as 
small.  —  R.  XL  W. 

Deep  Sea.  Corals,  f  —  This  elaborate  treatise  is  on  the  deep- 
sea  corals  collected  during  the  recent  expeditions  made  for  the 


^MarvelH  of  Pond  Life.  By  Henry  J.  SlHck,  F.  G.  S.  SiHJond  edition.  London : 
Groombridge  A  Sons,  1871. 

t  niustrated  Catalogue  of  the  Museum  of  ComVarative  Zoology.  Xo.  Iv.  Deep  Sea 
Corals.  By  L.  F.  de  Pourtalfcs.  Cambridge,  1871,  large  8vo,  with  a  map  and  8  litho- 
ipraphic  plates. 
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explorntion  of  the  Gulf  Srream,  by  the  IT.  S.  Coast  Surrey.  Tbo 
work  contiiins  itmcli  of  general  geoloi^ricnl  and  zoological  iiit«r«flt 
ftom  the  reviows  of  our  present  knowledge  or  the  eonHtUiiIion  of 
the  sea  bottom  on  the  Atlantie  coast  of  the  Unitt-d  Slxtca,  tltc 
results  of  which  have  alreaiiy  been  prcfwjnted  to  our  readere. 

Perhiips  the  most  interesting  of  the  coralit  flgilied  is  the  BajAi)- 
phi/llin  paradoxa  dredgvd  off  Buhia  I ionila,  at  Uie  enornioua  depth 
(for  corals)  of  824  fatlioma.  This  remnrkable  form  is  referrwi  by 
Count  Pourtales  to  the  Kugose  Corals,  which  have-  hitlierlo  oiily 
been  found  in  strata  below  the  Coal  meaBiircs,  and  therefoiv  of 
great  geological  antiquity.  The  nearest  allieil  form  i§  C'ah]>hyt' 
lum  pro/«BtinJB,  found  fossil  in  the  Dyas.  This  coral  is  of 
such  interest   that  we  copy   the  figures.    The  brief  remarks  on 


the  geographiciil  and  batliymetriciil  distribution  of  the  corals  pos- 
sess much  interest.  The  reef  building  species  do  not  seem  to  ex- 
tend to  any  considerable  depth.  "  The  families  having  apparently 
the  greatest  riinge  in  depth,  are  the  Oeulinidie,  the  .Stj-tnsterida>, 
and  the  Melleporidic.  Simple  corals,  which  form  such  a  large  pro- 
portion of  the  deep  aea  fannn,  are  not  rq)rescnt^  at  all  in  tho 
Floridian  reof  fauna ;  some  species  are  described  from  the  West 
Indies,  but  williout  indications  of  dcptli." 

The  autlior  gives  a  list  of  dead  corals,  which  have  been  swept 
north  of  their  original  habitat  by  the  Gulf  Stream.  "  1'hr  iiulluoo 
tiona  are  that  a  current  sweeps  o\er  the  bottom  fn  n  dim'tion 
from  south  to  nortli ;  in  other  wonls,  the  Gulf  Stream  extends  to 
tlie  Imttom,  at  least,  ns  far  north  na  the  highest  latitude  mentioDed, 
and  is  not  underlaid  by  n  cold  Arctic  current  running  in  an  oppo- 
site direction,  as  has  sometimes  been  assumed  to  account  for  th« 
low  temperatiu%  at  the  bottom."  Tlie  work  concludes  with  notlcm 
of  the  corals  constituting  tho  Florida  reef.  The  illustrutiuns  are 
abundant  and  excellent. 


BOTANY. 

pKOFESson  Bauisgtov  OS  Asachahis,  —  The  oditors  of  Uit- 
S*TCR*LIST  will  do  a  Tavor  hy  n>i>riDting  Professor  Biiliington's 
short  ai'ticle,  contributed  to  lUe  April  numbor  of  tiie  "  Jonrtinl  of 
BoUuy,"  in  ordLT  that  the  ntteiititin  of  our  botanists  may  be  called 
to  it  dnring  the  coming  Fniruiiier,  It  may  be  that  wo  have  two 
witter- need 9,  ns  Babington  and  Planchoii  supposed  ;  one  dia>ciou(j, 
the  other  hermaphrodite.  In  that  case  tlie  characters  of  tli(>  Iwo 
are  comiuixed  iu  mj  manual.  That  plants  with  "hurinuphroditc 
flowers  really  do  exist  in  the  United  Stales"  is  certain.  Dr.  Tur- 
rey's  "Flora  of  the  State  of  New  York"  describes  tliem.  ami  I 
can  vouch  that  the  description  was  taken  from  living  plants.  He 
says  "  tlie  stamens  are  mostly  three,  but  varying  to  four,  five  or 
six,  or  more."  A^  to  the  male  flowers,  of  the  peculiar  structure 
and  economy  liesciibcd  by  Niittall,  so  far  as  I  know  these  have 
been  since  colleeU'd  only  by  Dr.  Engelmann  at  St.  Louis,  who 
Itave  specimens  both  to  Dr.  Torrcy  and  myself.  Dr.  Torrey  states 
thai  ho  deaeribes  these  specimens.  It  la  to  be  hoped  that  Dr. 
Engelinaim  may  tie  able  to  fiiiil  this  sterile-flowering  plant  again ; 
Uid  tliat  all  our  botanists  will  examine  the  plants  they  meet  with 
and  preserve  specimens  of  any  dilTerent  kinds  or  sexes  of  dowers 
Uley  may  detect. 

Professor  Babington  appears  to  have  overlooked  Caspary's  elab- 
orate papers  on  these  plants.  Ae  to  the  name,  now  that  Adun- 
son'a  genus  is  Elodi-s,  liieri.'  is  nothing  lo  prevent  the  restoration 
of  Etod(a.—A.  CiRAi. 

On  AmciURts. — There  is  far  from  being  a  concurrence  of 
Ofrfalon  concerning  the  proper  generic  name  of  the  plant  called 
Anacharin  Alsinaatnim.  In  onr  last  pnbliahed  Flora  (Hook.  Stud. 
Fl.  p.  330)  the  name  of  Auachari/i  is  used,  as  was  done  by 
Bab.  and  llnnch.  (Ann.  Nat.  Hist.  scr.  i,  vol.  i.  p.  aS,  and  Ann. 
So,  Nat.  ser.  .I,  t.  xi.  p.  74)  ;  tint  in  the  next  preceding  British 
Flora  (Ilrnth.  Handb.  ed.  1,  4'Jtl ;  eil.  2,  447  )  the  generic  n.ime 
Elodea  is  adopted.  Symc  (  Eng.  Dot.  ix.  8fl  )  follows  Benthnm, 
but  in  ft  note  uxprcsses  the  opinion  that  HylriUa  is  Uie  proper 
name.  Asa  Gray  named  the  North  American  plant  Udora,  in  the 
ftrat  edition  of  his  'Potany  of  the  Northern  States'  ( p.  402 },  but 
in  ed.  5  (p.  A^h  )  he  has  adopted  Amirharin  as  the  proper  name. 

lUclianl  defined  genera  with  each  oi  the  names  KloAea^  Anacha- 

(207) 
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rU,  and  Jlydrilla  in  1812  (Mem.  Inst.  1811.  pt.  2.  p.  1 ).  and  luul 
previously  described  tlie  gcnns  Eiodea  in  1803  ( Mich.  Fl.  Bor. 
Ainer.  i.  20  ).  In  the  latter  work  lie  refers  E.  guyaneiniit  to  that 
genua,  as  well  as  E.  eunadensiK.  and  places  them  as  Ueniiapbrocllte 
plauta  in  the  Liniiiean  Class  and  Order  Triandria  MenKyyuia.  lu 
both  or  these  places  he  states  expressly  Ibat  Elndea  has  tiermaph- 
rodite  flowers.  In  the  Mem.  Inst,  be  says  that  Anacharit  umI 
Hydritlrt  ar«  ditecious  :  indeed,  he  did  not  know  tlie  female  (lower* 
oT  Anacharit.  Humboldt  and  lioiipland  (I'l.  Eqinoct.  ii.  ISO) 
place  their  E.  granalenain  in  the  same  Class  and  Order,  and  state 
that  it  has  the  same  stniotiiro  as  E.  ginjanevMs  Rich.  Hut  iiich- 
ard  describes  his  E.  canadensig  as  bermaphrodit«,  in  which  he  is 
wrong,  if  his  plant  is  that  now  so  named  from  the  Unit^nt  States 
and  Canada  ;  and  his  E.  g»r/aneiisis  and  the  E.  granatenais  of  Hnm- 
boldl  as  also  hermaplirodlte,  and  in  that  he  is  correct.  It  la  r^ 
tnarkable  that  Richard,  allhongh  referring  to  E  guyatienais  in  Mi- 
chnuK's  work  in  1^03  (Init  by  uamo  only  ),  does  not  seem  to  have 
published  any  description  of  it  until  the  appcaranco  uf  his  paper 
(Mem.  Inst.),  which  was  issued  in  1814,  but  communicated  to 
the  Institute  in  1K12.  Pursh  called  the  Canadian  plant  .Strpieula 
occidentalism  1814  (El.  Amcr.  Sept«n.  i.  33),  and  expressly  stHUM 
that  the  Sowers  are  hermaphrodite.  Nuttall  called  the  same  plant 
Udora  (Gen.  ii.  242)  in  1818.  He  describes  the  U.  canarirmn*  ati 
no  decidedly  unisexual,  that  the  male  flower  is  "  migratory,  break- 
ing otr  connection  usually  with  the  parent  plant ;  it  instantly  ex- 
pands to  the  light,  the  anthers  also  burst  with  el.istictty.  and  the 
granular  pollen  vaguely  floats  upon  the  surface  of  the  water," 
Asa  Gray  gives  a  similar  account  of  the  male  flowers  of  his  jln- 
acharia.  He  says, "  The  stamtnate  flowers  (  which  are  rarely  seen) 
commonly  break  off,  as  in  VaUisrieria,  and  float  oh  the  surface, 
where  they  expand  and  shed  their  pollen  around  the  stigmas  of 
the  fertile  flowers." 

It  appears  from  this  that  there  are  two  series  of  planta  closely 
resembling  each  other  in  appearance,  of  which  one  scries  has  per- 
fect triandrous  flowers,  aud  the  other  bos  incomplete  dicccions 
flowers,  of  which  the  males  arc  nearly  or  quite  sessile,  and  have 
the  curious  habit  of  becoming  detached  when  tbe  pollen  is  ripe, 
and  floating  freely  about  on  the  surface  of  the  water,  and  Hhcddiug 
their  pollen  there.  Such  a  diflterence  of  slrueture  and  mode  <rf 
terttlization  has  seemed  to  many,  if  not  most,  bolonista  us  <|u[te 
sufllcient  to  place  the  plants  in  ditl'erent  genera,  for  here  tlic  male 
are  of  qnite  a  distinct  structure  from  the  female  flowi-rs.  and  Xhe 
difficulty  attending  the  i>ropagation  of  the  plant  is  met  by  llw 
power  which  each  node  of  the  stem  possesses  of  producing  a  new 
plant  if  det.iched  from  the  rest. 

But  even  if  it  be  considered  that  the  dioecious  structure  of  Ana- 
chari«  and  Hi/drifla  is  not  siifticicnt  to  separate  them  from  ll»e  Iwr- 
maphrodite  Elodea  of  South  America  {Apahmhe,  Planch.),  atU 


the  expediency  of  retauiing  Elodea  as  the  gi>iiiiine  nome  is  very 

(doubtful,  AH  the  sec.  Etodea   of  Hypm-icum  hasbecn  Btparntcd  ns  n 

_  fnua  by  the  name  of  Elodea  by  I'lirah,  Spiwh,  EnJHcher,  and 

[others,  and  as  there  wft§  manifcBtly  a  mistake  in  Richard's  original 

PdeflDition  of  his  Elodea  as  applied  to  the  species  of  Anackar<»  (it 

Btbey  were  intended  to  be  included  in  it),  although  that  definition 

^oea  snit  the  South  Amerioan  apecies  described  by  him  and  by 

jlluinbolilt.     It  apiiears,  tlierefore,  to  ine  that  we  had  better  retain 

AnatJiarin  as  the  name  of  the  plant  well  known  in  North  Amerii^n, 

infortuuutcly,  now  too  well  known  in  England. 

Doubtless  Richard  was  ted  to  snpimae  that  the  Canadian  plant 

9  henn aphrodite  {"rova  its  very  tilose  reaemblouce  to  his  E.  giiyttn- 

mm*,  which  he  hail  seen  alive  and  then  ascertained  its  herniaphro- 

iditc  structure.     The  barren  fllnments  found  in  the  female  tlowcra 

f  tliQ  Canadian  plant  would  lead  him  to  that  conclusion  in  the 

'  of  the  proper  male  flowers.     1  havi"  not  seen  the  male 

dowers  of  my  AnachaTin  Alfinustr'nii  (of  which  apparently  only 

^eftemale  plant  ia  in  Europe),  and  A.  Gray  does  not  tell  us  if 

e  sessile,  as  those  of  Hydrilla  are  represented  on  Richard's 

^late,  or  shortly  stalked,  as  in  his  figure  of  Anacharin,  and  no  other 

^utlior  has,  to  my  knowledge,  givi^ii  a  plate  of  the  male  plants  of 

■either  Hyiirilla  or  Amicliarin. 

Hydrillu  seems  quite  distinct  hy  the  siibglobose  spathc  of  its 

WBHile  male  flowers;  the  spatlie  of  the  male  flowers  of  Ayinfharis 

wing  figured  and  describe*!  by  Richard  as  tubular  and  bifld,  and 

bdeacribed  by  A.  Groy  as  sessile,  tubular,  and  2-cleft,     Richard  also 

inys  that  the  male  Rowers  of  Annchari»  are  stalked  and  so  figures 

them,  but  A.  Gray  does  not  say  anything  on  that  point. 

Mr.  Syme  gives  as  bis  opinion  that  "  there  are  no  characters  of 

I  Buffldent  importance  to  separate  the  genera  Hi/driUa,  Elodea.  and 

1  jinacharli,"  but  in  Uiat  opinion  I  cannot  concur.     Dr.  Hooker 

I  •tatea  that  the  staminodes  of  the  female  flowers  of  AnacJiari*  are 

I'BOinetiines  aulheriferous.     I  have  examined  very  many  flowers  in 

I  the  hope  of  finding  anthers,  but  without  success,  and  others  have 

I  Iweii  equally  unsuccessful.     Hooker  ia  apparently  copying  Syme, 

liirlu)  derived  (?)  the  statement  from  A.  Gray,  in  whose  book  it 

s  to  result  from  his  considering  Eloden  f.nnudensis,  Micbx.,  us 

ertoinly  the  same  plant,  and  if  the  same  plant  as  certaiidy  cor- 

eetly  referred  to  the  same  geinis  as  E.  rjuyunen-tiit,  i.  e.  of  hormnph- 

odite  structure.     It  is  much  to  be  desired  that  American  botan- 

■Jrts  ahould  carefblly  investigate  and  determine  if  hermaphrodite 

■floir«rB  over  really  do  exist  in  the  United  States  or  Canada,  for, 

apparently,  it  is  of  no  use  hunting  for  them  in  England,  where  all 

iie  plants  seem  to  have  sprung  from  the  division  of  a  single  sprig 

kriginnlly   introduced.    Probably  the  plant  found  in  Scotland, 

■rliiob  is  also  female,  originated  in  the  same  manner. 

Anotueu  Double  Wilu  Floweh.     In  July  of  last  year  (1871) 


while  coUceting  in  the  rogion  of  pcrpetnnl  snow  on  J  ami's'  Ponk, 
I  found  and  preserved  a  flower  of  Trolliu*  larnt  in  whk-Ii  the 
fitaiiiens  and  most  of  tlie  pistils  were  trnnaformed  into  pelalw. 
These  [leluls  wei-e  of  the  sitine  eolui'  ns  the  sejinls.  hat  8hart«r, 
tbouKh  bi'oiul,  and  in  other  respects  finely  (U'viilopwl  The  \y\iu\t 
is  abundnnt  in  the  high  mountains  of  this  latitude. —  Kcv.  K.  L. 
Ghkekk,  Oreeley,  Colorado  Territr»ij. 


ZOOLOGY. 

The  Last  ok  "Busasa  Jonsii." — Thf  iiiiineiliale  witnesses  of 
the  sudden  ap]>earance  and  prompt  deeitrnetion  of  the  aliovc 
mentioned  bird,  greatly  regret  Ilmt  a  page  of  the  NjHTR*Li»r 
fihonld  be  oeciipicd  in  recording  its  career;  I  nit  since  thin  in  tbo 
case  (see  issue  of  Mareli,  p.  172)  and  sinee  some  of  the  stat«- 
mcntA  of  your  corrospondunt  require  winection,  we  Iio|»o  tiint  a 
final  shot  may  be  permitted ;  and  first  sino^  neither  the  NatiJ' 
BAi.isT  nor  its  eorre3[)ondent  appears  to  have  seen  the  following 
communication  in  which  the  describcr  of  "Honaaa  Jobsii"  chcer- 
ftilly  reigned  liis  first-bom  and  since  it  contains  some  lustnicttvc 
remarks  fVom  higb  ornithological  authorities,  we  request  it*  ioaer- 
tion  here, 

"  I  beg  the  privilege  of  reading  tlie  views  of  two  distingiiishni 
ornithologists,  Professor  S.  F.  Bainl  and  Dr.  Elliott  Cfioes,  npon 
the  article  published  in  Tiik  Era  of  December  8tb,  entitlod 
"Bouasa  Jotjsii." 

Professor  Bainl  writes:  'Your  letter  of  the  llth  Inst,  with 
the  accompanying  description  of  the  suppoeeil  new  s|)ecie9  of 
grouse  has  just  been  received,  and  alter  a  carcflil  examination  ot 
the  account  I  have  no  hesitation  in  pronouncing  your  bird  lobe 
one  of  the  numerous  variations  assumed  by  the  common  rulTecl 
grouse.  A  ditference  in  shape,  or  color  of  the  plumage,  or  a 
discrepancy  in  an  observed  iiieusure,  or  an  anatomical  lu-culinrily 
from  a  doseription  based  upon  a  ihicd  specimen,  is  of  coiniiani- 
tively  little  moment.  The  number  of  fail-ffcathers  as  a  crit<^on 
is  efjnally  illusive,  when  the  normal  average  of  twelve  is  exocrdcd. 
When  I  published  my  work  on  the  Birds  of  North  America  I  was 
in  what  might  be  called  the  analytical  stage  of  uatnral  histoty 
development.  My  present  condition  is  synthetical.  I  take  more 
pains  now  to  subordinate  forms,  once  considered  speeiflc.  than  I 
do  to  estabtish  them  as  such.  I  admit  now  but  one  spec-les  of  Ito- 
7ifis>i  in  the  Unitc<l  States,  with,  however,  an  Kasturn  ran*,  a  Hid* 
die  and  a  Western,  these  diversiDed  by  difTerenees  of  plunmge  and 
slight  variations  of  proportions  which,  however,  are  of  no  gttul 


mportiiDce.    A  great  rtifTerenire  io  thv  colors  of  the  Eastern  bird 
I  boea  IVeqncntly  im-l  with,  ami  wc  have  several  spceimetia  in 
r  collection,  answering  very  ivult  to  the  nceount  given  of  your 
|bird.' 

Dr.  CouPB.  wilting  to   the  editora  of  Thr   Kha,  ssiye:   'The 
I  I  take  in  ornithology  is  my  excnse  for  begging  enongh  of 
Vyonr  valuable  space  to  correct  an  unfortunate  error  that  appears 
lln  your  issue  of  Deceiiil>er  )^th.    I  »ay  unfortunate,  hecauiie  tlie 
Barltcle  in  which  a  supposed  new  species  of  bird,  Bwiaxu  Juhaii 
\\b  diaractcrized,  inertdy  adds  lo  the  synonymy  with  whieli  uriu- 
iverbnrdened.     So  fiir  from  itoullicting  with  the  genua 
HintaM,  or  forming  a  new  genua,  the  ruffed  grouse  that  Mr.  Jobs 
ftwns  niituoky  enongh  to  shoot,  and  Mr.  Jaycos  still  more  to  write 
laboiit,  sliowa  nothing  of  specific   eoueequence.     The    number  of 
IrcctriccA  of   Bunam    umbellus  varies   from    sixteen   to  twenty. 
J(ViO..  c.  g.,  llnll.  Mua.  Comp.  Zoill.,  ii,  205,)    The  relative  pro- 
lortions  of  the  tnrsu-mctatursus  and   mediua-dnctyl  sometimes 
bStr  more  than  they  Appear  to  in  this  instance,  while  the  discrep- 
ancies in  color  that  are  adduced  by  the  writ«r  are  strictly  within 
e  ra»g«  of  individual  variation.' 

Tfaua  we  see  I'rofessor  BalM  and  Dr.  Cones  agree  that  the  bird 
^ettcribed  was  n  ruffed  groose. 

There  was  one  very  imiwrtnnt  sentence  omitted  in  the  pidv 

HsIitKl  article  in  Tiir  Eba.    It  is:  'As  I  have  uo  specimen  of  rujfcd 

0  I  shall  have  to  note  the  difTereiiccs  between  the  descriptions 

■of  siKih  authors  as  1  can  considt  and  the  bird  in  'juestion.'     The 

■  nutlinrities  I  had  the  opportunity  of  studying  were  Baird's  'Birds 

■  of  North  America,'  Wilson's. '  American  Ornithology,"  Samuel's 
^Uirds  of  New  England'  and  'Observations  of  Wilson's  Amer- 
Vican  Oinithology  ;'  in  none  of  the  above  works  could  I  find  such 

■  a  description  of  the  nxflmX  grouse  as  would  answer  to  the  grouse 
■in  question.  I  could  not  find  any  remark  which  would  lead  one 
■to  ttiink  that  the  rectriccs  of  the  genus  Bouam  were  ever  more  or 
itcsfl  than  eighteen,  and  in  reading  Baird's  'Birds  of  North 
iAuerica'  I  found  so  many  different  sjwcies  of  birds  differing  tVom 
Keaoh  other  in  so  slight  a  degree  that  it  led  me  to  sup])ose  tlie 
[Urd  was  one  that  bad  nut  been  described. 

Jii  Professor  Bidrd's  letter  he  says  :  - 1  admit  now  but  one  spc- 

Bcies    of    Bonam    in    the   United    States.'      At   the   time   of  the 

Kibe  publication  of  his  work  he  describes  two — Bonaaa  iiinbelliig 

llnd    BotioMi  Sabimi ;  these  he  now  believen  to  be  the  same  bird, 

the  diflercnce  being  caused  by  gfiographical  >'ariation.     Thus,  by 

Mriug  a  mure  complete  knowledge  of  the  ilifferent  genera,  be  1ms 

ftbaitged  hie  opinion  in  regard  to  tlie  genus  Bonaaa.      I  do  not 

Vouht  that,  had  Barrd  possessed  the  s]M.>cimen  I  described,  at  the 

^mo  ho  was  writing  '  Birds  of  North  America,"  lie   would   have 

jbrtned  another  genns  for  it:  at  least  it  wmdd  seem  so  from  the 

r  Id  which    he  has   made  new  species  of  Bpeciuieiis  which 


differ  from  each  other  in  so  few  ehftruct«rl8tici<." — From  report  of 
Ptoc.  C.  U.  Nat.  Hia.  Soc.,Jan.  1»,  1872.     CorMll  Era,  Jan.  19. 

Your  correspondcot  does  not  allow  for  the  immense  dinngo  thai 
has  been  wrought  in  sciei]c«  witliiii  the  last  ten  years,  anil  rofKeU 
that  while  a  young  student  may  lie  w«ll  versed  in  the  Htaudard 
works  of  twenty  years  ago,  in  which  many  epecles  rettt  u|mti  Ina 
basis  than  "Bonnsa  Johsii ;"  he  would  not,  unless  directed,  be 
apt  to  see  the  reeent  pcrioiHcal  publications  in  whit^h  ns  yet  appear 
the  only  evidences  of  the  great  and  beneHcial  revolittiou  from  the 
"  analytical "  to  the  "  synthetical  "  stage  of  science ;  and  so  the 
chaise  of  "  knowing  nothing  of  oniithology  "  seems  to  us  not  only 
harsh  but  unwarranted.  However,  as  Mr.  Jayeox  has  so  readily 
and  cheerfully  acknowledged  his  ornithological  blunder,  "  llunajia 
Jobsii"  may  be  regarded  as  the  name  of  on  extinct  siiecies,  mid  »» 
laying  no  claim  to  synonymy  with  Bonasa  Dmbellns,  and  we  bare 
only  to  comment  upon  some  parts  of  the  note  which  occasioned 
this  communication. 

The  "Cornell  Era"  is  not  a  ''publication  of  au  iustitution  of 
learning  *'  in  any  sense  wliicb  entitles  its  cont«nts  to  more  consid- 
eration than  other  "  newspaper  science ;"  it  is  published  under 
the  sole  direction  of  five  students  and  it  differs  from  otiier  college 
periodicals  mainly  in  ita  willingness  to  publish  the  proceedings  of 
the  various  scientific  societies.  So, neither  the  Era  nor  llie  Uni- 
versity are  in  any  way  respoosiblc  for  "  Bonasa  Jobsii "  bnt  the 
Natural  History  Society,  from  the  proceedings  of  which  the 
description  was  an  extract,  and  by  Uie  President  of  which  (and 
not  by  the  President  of  the  University  as  inferred  by  your  corres- 
pondent) the  specilic  name  was  siiggcst«d  ;  aud  since  eomr  of  your 
readers  may  know  that  the  Professors  of  the  University  are 
honorary  members  of  the  Society,  and  often  attend  its  meetingn,  U 
is  but  fair  to  them  to  state  that  none  were  present  when  "  Houau 
Jobaii"  was  introduced ;  had  they  been,  Mr.  Jayeox  would  have 
been  at  once  referred  to  the  able  papers  of  Mr.  Allen  (Bull.  Uds. 
Comp.  Zoiil.  vol.  i.  No.  8,  and  vol.  ii.  No.  3)  in  which  the  whole 
subject  of  specific  characters  is  discussed. 

In  oonclustou  I  must  alltide  to  the  contrast  between  the 
manner  of  your  cor  respondent' a  criticism  and  those  of  Pruf.  Biiird 
and  Dr.  Coues,  who  may  fairly  be  regarded  as  e\pouent«  of  the 
older  and  younger  Auierican  ornithologists.  Th«r  notes  are  criU 
icul  wjUiout  lieing  sarcastic ;  and  thfy  evince  respect  for  the  boneat 
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tbough  niU(lire(!t£<l  zeal  of  a  yoiiug  imturiilist,  insteftd  of  commia- 
•nttoD  for  an  "  oriiitliolu(ricul  blunder,"  aiul  they  include  nothing 
might  not  properly  be  said  in  tlie  prcHcnce  of  the  person  erili- 
dsed,  and.  now  b§  "  Ilonaaa  Jobsii"  is  a  thiiig  of  the  past  let  im 
hope  to  benpiio  move  of  it,  and  that  any  reply  to  the  foregoiujr  will 
>e  coufined  to  the  ijiiestion  of  soientitic  ctliies  auil  the  limits  of 
(indly  oriticism. — Buar  S.  Wildek,  Cornell  U'iii^raily. 

Obkitbolooical  Bi.uxDEBS, — In  the  March  number  of  the 
IfATCRALtOT  occur  soHie  remarks  respectin^r  "An  Ornithological 
Slander."  Sueh  n  grosa  mistake  as  that  inatlc  in  the  case  of 
"R>naj)a  Jobsii"  certainly  demanded  vigorous  criticiam ;  yet  are 
tlicre  not  palliating  circumstances  attending  this  "blunder"  that 
render  the  language  of  your  correspondent's  critique  unnecessarily 
u-sh?  To  me  it  seems  that  there  are.  Unquestionably  bail  an 
i  the  work  your  correspondent  was  called  to  pass  upon  the 
iniHscretion  hero  alluded  to  was  evidently  encouraged,  if  not 
indeed  actually  induced,  by  equally  nufortunate  "  blunders  "  pro- 
Tiously  made,  not  by  mere  tyros,  but  by  recognized  ornithological 
authorities.  That  this  was  the  ease  seems  evident  from  the 
comparisons  and  ))rcccdents  cited  in  the  remarks  accompanying 
the  description  of  Bonaan  Jobiii.     Is  not,  in  fact,  Bonasa  Jobaii 

;  of  the  legitimate  fruits  of  the  excessively  analytic  system 
JoUowed  in  the  only  general  works  on  North  Americnn  ornithology 
■ceeaslble  to  students?  The  authors  of  these  valuable  works  may 
bave  modiHed  Uieir  opinions,  and  even  their  methods  of  working 
e  the  poblicntion  of  those  works,  but  as  yet  the  general  student 
bas  no  means  of  knowing  it.  It  seems  to  me  that  as  long  as  spe- 
cies no  more  worthy  of  recognition  than  Bonaaa  Jobsii  have  the 
appftarance  of  being  currently  accepted,  because  not  yet  publicly 
retracted,  mistakes  like  that  made  by  Mr.  Jaycox  need  not  be 
looked  upon  us  wholly  unpardonable.  In  fact  if  the  author  of 
B.  Jobm  could  hai'e  truthfully  added,  Hab.  "  Columbia  River,"  or, 
"Hndson's  Bay  Territory,"  to  his  description,  his  pseudo-species 
loigbt  even  now  have  beeu  less  summarily  dealt  with  though  none 
Uie  less  untenable.  By  these  remarks,  however,  I  do  not  by  any 
means  wish  to  encourage  such  kind  of  work,  but  merely  desire  to 
call  attention  to  the  fact  that  in  Air.  Jaycox's  case  there  are  exten- 
uating circumstances,  ^ttt- 

[We  gladly  make  room  for  the  above,  from  Prof.  Wilder  and 
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snothrr  oalcpined  contributor,  with  the  reronrk  tliat  "  our  corres- 
pomicnt"  wli»  ranks  with  the  best  Hriiit)iologi«ts  of  the  dw, 
pcrrorniPii  h\»  diity  with  tlic  utrnust  gw>ii  will  tonartla  the  nutbor 
of  Iho  new  iinmc,  nml  was  simply  wcvero  ou  the  )iriiicipl«.  xml 
nnt  on  tlie  uiithor,  as  a  wnmiiig  to  all  young  nuturaUsto  not  to  ma 
hriullong  into  prnit.  —  EnrroM.] 

ViiiuATioss  nv  THK  Tail  IN  SxAKKs. — ProfpsMw  Hbalot  bw  « 
Uot«  on  this  siitijcel  in  tht;  Am.  Naturalist,  Jnn.  187:(,  p.  &5.  In 
1840  Professor  8.  F.  Ilnird  placed  in  my  liands  for  tmnslutlon,  Ikv 
iuvertebrnte  »oologj'  of  Hock's  Iconographic  Eiicyc,  but  riuiling  it 
a  poor  coinpilatioi],  1  rejvrotc  it.  merely  following  Uil'  ptutcs  of  tJio 
German  edition.  I  incoiporatcil  various  original  nbscrvntioiu  of 
my  own  ant!  the  rollowing  pnss/igo  occurs  on  p.  C-7  oTsootogy, 

"  iQBtioctivc  actions  lire  not  taught,  although  a  permanent  liaHit 
may  become  an  instinct.  The  young  duck  swims  at  once,  the 
young  snapping  turtle  bites  when  takeu  from  the  egg,  and  a  harm- 
less serpent  without  fang  or  rattle  will  vibrate  its  tail  like  u  rattle- 
Rnuke  prorlucing  a  similHr  sound  among  dry  leaves.  'L'Ik^  brain  of 
the  yoiing  in  modelled  upon  that  of  the  adult,  and  wtier«  tlic  eciUo 
of  ideas  is  limited,  they  must  be  as  esseutinlly  lien-ditnry  as  tbo 
exteniat  form.  (In  a  note — ^Theee  views  are  fiLvornble  to  the  doc- 
triuc  of  innate  ideas,  which  is  genemlly  opposed  by  speculative 
rcasonera.)  The  brain  of  the  yuimg  is  nol  necessarily  that  of  tbe 
ndnlt,  but  that  of  the  adult  at  an  earlier  stage.  Soa(]Uulity  or  habit 
is  uot  always  transmissible  from  a  parent  to  its  immediate  otfupring, 
but  it  may  appear  in  a  more  distant  desceudant,  by  a  kind  of  altu^ 
nation  of  generations.'' 

Professor  Cope  (Proo.  Am.  Phil.  Soc.  Jnly-Dce.  if*7l,  p.  248,) 
mentions  several  poisonous  and  hannless  snakes  which  ribrste 
Ibo  tail  wbcn  excit^'d  —  a  phenomenon  I  observed  in  \iH], 

A  point  in  the  extract  affords  an  illustration  of  the  ign<irnitc>e 
of  unseieuUDc  people,  and  their  inability  even  to  read  scicDtflle 
matter  correctly.  1  bail  asserted  that "  the  young  snapping  turtle 
bites  when  taken  from  tlie  egg,"  —  I  might  have  statcil  the  fad  « 
little  strttnger,  for  if  touched,  the  unliorn  snapper  tums  its  bead 
and  opens  its  mouth  when  the  shell  is  broken  sulHcieutly  to  cxpoae 
llie  head.  Seemingly  on  this  etatement,  the  "Atlantic  Montiily"' 
(May  1860,  p.  fllC)  asserts  that — "Agnssiz,  who.  knowing  lliit 
savage  snap  of  one  of  the  full-grotm  TenliKlinatii.  is  said  to  hnvit 
assertei)  that,  under  the  microscope  [!  ]  be  has  secu  the  ,|DvvuUe 
turtle  snapping  precociously  in  embryo"  —  S.  S.  Haldkuak,  Cb. 
Ittvthia,  Pa. 
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[Agassit's  origtiuil  staWment  nlwut  the-  roiing  tnrtlo  is  in  hla 
Coolr.  Nat.  Hist,  L".  S..  i,  p.  175  (1867)  and  is  as  follow*:— In 
speaking  trf  thv  "Suoeession  of  Cliaracters"  be  saj-s  "  Xbe  Snap- 
~iin(;  Ttirtli^,  Tor  ia^tanct',  exhibits  Its  sin&U  ero9slik«  stci'nuiii,  iU 
mg  iMtl.  \\a  fiTocioiis  lixbiU.  cvi'ii  before  it  leaves  the  egg.  beforo 
it  ttrrntlirs  lliroiigli  liiiivs.  ticrorf  its  (lertn  is  o^ifletl  to  fonn  a 
bony  fhielil.  cto. ;  nay,  it  snniis  with  its  ^ping  J»wb  at  any  thing 
brought  nv.tr.  though  it  bv  Btill  siirruuti<Ji-(t  by  its  aniiiios  ninl  al- 
lantois,  oik'l  iU  yolk  still  rsceeds  in  liult  its  wliolv  IxKly."  In  a 
foot  note  he  f\irthcr  adds,  "Fr.  M.  v.  Ntw-Wivd  rtnoles  as  a  ra- 
marknble  fact,  that  the  Chclonara  acqicnlin:!  Iiilcs  .is  soon  119  it  is 
liatclm).  I  have  seen  it  snapping  in  tho  fuime  llcn-e  manner  as  it 
docs  when  Aill-gronn.  at  a  time  it  letts  still  a  palo,  .-ilmoat  Poloriess 
cmhrj'o,  vrrapped  ttp  in  ila  fo-tal  envelopes,  with  a  yolk  lai;ger 
tknii  itself  hiiiiging  IV»iu  its  stei'mun>  three  months  before  hatch- 
ing."   EuiTOKS,] 

The  Akfiniti&s  op  C'Rixoins.  —  MetschnikofT,  to  whom  we  owe 
'   90  many  embryological  investigations,  has  pnblishetl  preliminaiy 

tlotkvs*  of  llie  early  stages  of  Comatula  wliich  are  of  the  utmost 
I  llDpOrtanve,  as  they  throw  an  entirely  new  light  on  the  nftltiitios  of 

tho  CriRoids.  Thoronghly  familiiir  with  the  pliiteiis  of  Holothu- 
I  rimis,  Kchini,  StarQslies  and  OpUinraiis,  he  commenced  the  iuves- 

tfgfttioDs  of  their  earlier  stages  with  the  do  termination  of  tratnng 
I  tbe  presencQ  of  the  peeuliar  water  system  of  the  lanie  of  tho 
I  oUter  orders  of  Eyhliioderms ;  what  had  l)i>en  previously  written 

by  liuseli.  Allman  and  Thomson,  on  thi.'  early  stages  of  Comatula, 
I  giring  no  date  whatever  bearing  upon  the  snbject. 

To  his  surprise  he  foniid  uo  such  water  sjstein,  nor  eoiild  he 
I  trace  anythiug  in  any  way  homologous  to  It;   he  also  discovered 

tliftt  what  eiinstitutes  tlie  wuter-^ystem  of  adult  Ciinoids,  which 
I  has  always  Itcini  Immologised  with  the  water-system  of  other  Kehiii- 
I  oderms  is  developed  in  n  totally  different  manner.  In  the  free 
I  swimming  Comatula  larva  the  hag-like  digestive  sae  is  the  only 
I  O^aii  developed,  it  becomes  the  digestive  cavity  of  the  adult  after 
I  tb«  larva  attuehes  itself  to  the  groutul.  lie  noticed  the  tentacles 
I  rttrerticida  of  the  digestive  sac  in  Uie  intiCrior  of  tho  larva; 
I  tfaMe  subeeqnenlly  force  thoir  way  through  to  the  exterior,  at  the 
I  timo  when  the  digestive  hag  has  become  further  different iated,  and 
I  is  provided  with  a  moutli  opening  in  the  ccjitre  of  Iho  oviU  disk, 
I  »nil  an  amis  opening  not  fur  from  it  on  the  side  of  the  calyx.    Tliera 
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is  former]  at  Lhis  stage  a  large  cavit}'  which  diviilee  into  two  jMrti* ; 
tho  upper  p:irt,  uniting  Ute  hollow  tentacles  ut  thoir  base,  forinB  tbr 
fio-cnllod  circular  canal,  while  below  it.  fuid  conuecling  with  it,  we 
have  a  large  cavity  forming  the  perivisceral  cavity,  a  mode  of 
development  of  the  circular  ring  and  of  the  pcriviHcerul  cavity 
totally  unlike  that  obaervei)  in  Ophiurans,  Starflshea,  Kcliiiil  niHt 
Uolothurians. 

MetsclmilcotT  compares  the  modo  of  development  of  the  npper 
and  lower  cavity  to  analogous  proceases  in  the  embryonic  growUi 
of  Alcyonella  and  other  Bryosoa ;  he  traces  u  striking  similarity 
in  the  structure  and  position  of  ttie  digestive  organs  and  t«»tuclc» 
witli  similar  organs  of  Bryozoa.  However  that  may  be,  h<*  bus 
fibown  conclusively  that  the  larva  of  Comatula  baa  apparently 
nothing  in  common  with  other  Echinoderni  larva ;  but  we  must 
wait  for  his  figures  on  this  intricate  subject  before  we  can  decide 
if  the  position  he  assigns  to  Criuoids  is  true  to  nature. —  A. 
Aqassu,  in  Amer.  Jour.  Sci. 

Birds  New  to  MASSACursm-rs  Fauna, — I  send  you  the  follow- 
ing memoranda,  of  six  species  of  birds,  new  to  the  fauna  of  this 
state  t&ken  within  its  limits  by  myself  and  friends,  with  Uie 
request  that  you  will  publish  them  in  the  Nattkaust  ; — 

Ilndsonian  Titmouse  {Paraa  Jfudsonieus).  On  Ociolwr  80th, 
1870, 1  took  an  adult  female  at  Concord,  iu  company  witli  a  few 
Golden -crested  Kinglets  {Segulua  satrapa). 

European  Ruff  (^Pliilomacliua  pugnax).  Hod  a  fine  si>eeiincn  sont 
me  in  the  flesh  from  Newburyport  marshes,  May  80th,  1871. 
Upon  dissection  it  proved  a  female,  with  the  ovaries  so  much 
developed  that  I  judged  It  would  have  laid  within  two  or  three 
weeks.  This,  Prof.  Burd  informs  me,  is  the  sixth  that  haa  Iteen 
token  in  America. 

Baird'a  Sandpiper  {ActodromuB  Bairdii).  A  specimen  taken  on 
Long  Island  in  Boston  harbor,  Aug.  27th,  1870,  by  Mr.  U.  W, 
Ilcnsbaw  of  GrantvlUe,  Massachusctta.  This  is  I  believe  the  ftrst 
note  of  the  occurrence  of  this  bird  on  the  Atlantic  coast. 

Havel's  Tern  {Thailaseaa  UacdH).  A  single  spccimra  takta 
on  Ipswich  beach  by  Mr.  C.  J.  Maynard,  September  1870. 

Marsh  Tcm  {Oeocheliduii  Avglica).  One  taken  00  Ipnrldi 
beach,  September,  1871,  by  Mr.  C.  .1.  Slaynard. 

Barrow's  Goldeneye  {Bucephala  liihinilica).    I  oblaint-d  an  adult 


fomnk  in  the  flesU  from  Cape  Cod,  December  7th,  lft71,  which  was 
pronounced  by  l^rof.  Baird  uuqucstiouably  B.  lalandica.  Since 
then  I  have  seen  nnnibers  of  Temalea  and  two  flue  ailiill  males  in 
the  Boston  aiorkets,  most  of  them  shot  within  stAte  limits. 

Mr.  Maynnrd  niso  informs  me  that  he  took  two  more  specimens 
of  Uairil'a  Sparrow  (Cvntron<ix  Bairdii),  October  14th  and  16th. 
on  the  Ipswich  sandhille,  there1<y  conllrming  the  hypothesis  ad- 
vanced by  him  in  the  "  Naturalist's  Guide,"  namely,  that  they  are 
regular  winter  visitants  from  the  North. 

Th«  Stilt  Sandpiper  {MirToitalma  himantojms)  which  I  see  was 
recorileci  in  a  recent  nnmber  or  the  Natdralist  as  new  to  onr 
Amua,  I  consider  by  no  means  rare  in  its  migrations.  Indeed,  I 
have  seen  as  many  as  six  or  seven  sent  into  Boston  market  at 
one  time,  from  Cape  Cod.  and  in  the  course  of  a.  few  weeks'  shoot- 
ing in  Anj^iat,  at  Rye  Bench.  N.  H.  (just  north  of  our  state  lim- 
its), secured  go  less  than  ten  specimens. — William  Brewster. 
CaiiAridge,  Maas. 

Error  is  Darwis's  Origik  of  SpEcriis.  In  the  last  edition  of 
tlie  above  work,  p.  149,  Mr.  Darwin  misstates  Hyatt  an^ Cope's 
law  of  Acceleration  and  Betardation  in  the  following  language : 

"There  ia  another  possible  mode  of  transition,  namelj',  tlirough 
tbc  ftcoeleratiou  and  retardation  of  the  period  of  rejiroduction. 
This  view  has  lately  been  insisted  on  by  Prof.  Coi>e  and  others  in 
the  Ifnlted  States.  It  is  now  known  that  some  animals  are  cnpa- 
U«  of  reproduction  at  a  very  early  age,  before  they  have  acquired 
tbclr  jMrfect  characters,"  etc. 

Prof.  Cope  and  others  have  not  insisted  on  the  above  proi>osition, 
wMch  we  imagine  to  be  supported  by  very  few  facts.  Their  theo- 
ry of  acoeleralJon  and  retardation  states;  that,  while  tlie  period  of 
reproductive  mutnrity  urrive.s  at  nearly  the  same  age  or  period  of 
U»  jc*T  in  most  individuals  of  a  single  sex  and  9i)ecics.  the  por- 
tion of  the  developinmtal  scflle  which  they  traverse  in  that  time, 
inay  stay  much.  That  an  addition  to  the  series  of  changes  trav- 
ersed by  the  parent,  would  require  in  another  generation,  a  more 
rapid  growth  in  respect  to  tlic  series  in  question,  which  is  acceltm- 
tion.  A  falling  short,  of  accomplishing  that  completeness,  would 
rcsQlt  firom  a  slower  growth-  hence  the  proctM  is  termed  retarda- 
tion. Vast  numbers  of  observed  fiicts  prove  that  this  is  the  great 
late  of  variation  towards  which  little  progress  has  yet  been  made 


by  stiulciits  wlin  ore  yet  i-liiolly  oci'iipiod  with  the  cooperalivc  law 
of  natural  selection. 

Acceleration  and  retardntion  of  the  jjeriixi  of  rcproiliictiiMi 
may  possibly  have  oecurrctl ;  but  the  only  cose  in  which  it  hiw  lycvn 
recognized  in  counectiou  witli  the  above  law,  baa  liepu  in  regard 
to  sex.  In  the  human  species  at  leaat,  diirereiicea  lii  several 
characters,  mostly  metaphysical,  seen  In  the  eexcs  and  lu  certain 
races,  may  be  consequent'es  of  the  earlier  or  later  appearance  of 
maturity  in  this  point.  —  Z. 

Pabtbexooekesis  AMiiKn  LEproopTEitA.^Tliu  Dutch  naturatiat 
M.  H.  WeizeuVirgh  jr.  has  performed  a  series  of  es|«Tiinenlii  on 
this  interesting  subject,  the  insect  placed  nndcr  observntion  hdng 
Liparts  digpar,  and  concludes  that  it  is  possible  for  at  least  thrm* 
successive  generations  to  lie  produced  without  access  of  the  mala 
to  the  female.  The  following  are  the  results  of  lits  very  carcftal 
experiments:  —  (1)  August,  18ti6,  eggs  laid  by  iid^iregnated  fe- 
males ;  April,  iyB7,  caterpillars  appear,  and  in  July  perfect  butter* 
flies.  (2)  August,  1SG7,  eggs  laid  by  females  of  this  year  ara 
without  impregnation;  April.  18G8.  caterpillars  appear,  and  in 
July  perfect  butterflies.  (3)  August.  1868,  eggs  laid  by  fcmalea 
of  this  year  without  impregnation  ;  April,  1869  caterpillars  a[rpear, 
and  in  July  perfect  butterflies.  (4)  August,  1809,  e^s  laid  lij  Ibn 
females  of  this  year  withoid  impregnation ;  April,  1870,  no  results, 
the  eggs  all  dried  up.  The  power  of  reprodoction  apl)eat*d  to 
decrease  year  by  year  when  impregnation  was  jirevented.  Similar 
results  have  been  noticed  in  other  butterflies,  in  bees,  and  ootablj 
in  aphides. — A.  W.  B. 

Natuhauzatiox  op  SAi.JtOMi>.E.  —  The  American  brook  troot, 
Salmo  fontSnalis,  Is  now  thoroughly  established  in  England,  where 
it  is  the  admiration  of  pisciculturists. 

There  seems  to  be  no  question  about  tite  success  of  the  nltetnpt 
to  ititrodnce  the  Enropean  tront,  S.  furh,  into  the  rivers  Derwimt 
and  I'leuly  in  Tasmania,  good-sized  fish  of  that  species  being  oo 
caaionally  caught  there.  As  to  salmon  {S.  salir)  nod  saltnoa 
tront  (•?.  trtUta),  the  evidence^  of  suceosa  is  not  so  conclnsire.  A 
letter  iVom  Tasmania,  dated  Dec,  30. 1871 ,  ami  published  iu  "LautI 
and  Water,"  asserts  that  there  is  no  doubt  (bat  Uie  Derwetit  i»  ttfr 
coming  yearly,  more  and  more  fiilly  stocked  wkh  lliem,  yet  admits 
that  no  adult  salmon  hitvc  been  caught.    Jnmes  A.  Youl  says  tliat 
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Uig  finlmon  no'l  salmon  trout  have  bred  in  tlio  Tlenty  ]>oi»l4,  in 
freab  water,  without  tver  Imvlug  a  chance  ul'iimigratiug  to  the  sea. 
Prank  Bucklanil  proposes  to  send  out  a  net,  whcrewitli  to  test 
llie  jircsciiee  of  salmon,  from  wliich  we  m»y  infer  that  eneh  uii 
obvious  means  of  asc-ertaitiing  the  facts  has  not  yet  boon  tried,  al- 
Ihougb  tliero  was  ocular  proof  of  the  presence  of  groat  numbers  of 
flsh  supposed  to  belong  to  the  two  H[iecics  in  question.  The  egga 
ttota  nbich  the  Salmuiiidie  now  in  Tasmania,  are  descended,  were 
acnC  out  packed  in  !ce.  A.  large  case  of  salmoneggs  was  shipped 
for  New  Zealand,  last  November,  pai^^ked  without  ice,  in  glass  jara 
irith  damp  moss.  —  C.  G.  A. 

Cntioos  IIauits  of  a  Snake.  1  liaii  for  Boine  lime  living  in  a 
Wordiitn  case,  a  specimen  of  Oi/chp/iis  lestivus,  received  IVom  Ft. 
Maeon,  N.  C,  through  the  kindness  of  Dr.  Yarrow.  The  slender 
fonn  of  this  snake,  and  its  beautiful  green  and  yellow  co'ors  have 
led  to  the  opinion  Uiat  it  is  of  arboreal  or  Imsh-loviug  habits.  It 
never  exhibited  such  in  confinement,  however,  and  instead  of 
oUmbing  over  the  fenis,  etc.,  lived  mostly  underground.  It  bad 
m  t-nvious  habit  of  projecting  its  head  and  two  or  three  inches 
of  its  body  above  the  ground,  and  holding  itself  for  honrs  rigidly 
in  a  single  attitude.  In  this  position  it  resembled  very  closely 
anproutor  shoot  of  some  green  succulent  plant,  and  might  readily 
be  mislakeu  for  naeh  by  small  animals.  —  Euw.  D.  Cope. 

More  about  Singimo  Mice, —A  correspondent  whose  name  la 
withheld  sends  nie  something  that  may  iidcrest  your  readers : 

J><ir  Dni-lor.  ^  Yon  are  quite  Correct,  T  think,  when  you  say,  aa 
rqrortcd  iu  the  "Sun"  of  this  morning,  that  the  pecnliiu-ity  of  sing- 
ing mice  is  not  dnc  to  a  diseased  condition.  After  breeding  nearly 
three  hundred  white  mice  with  the  hope  of  meeting  one  of  these 
■vocalists  r  at  last  succeeded  in  getting  owe  and  no  more,  yet, 
strange  to  say,  ho  has  never  displayed  his  aeeompUshment  more 
than  tlirec  or  four  times,  and  ho  is  seven  or  eight  months  old. 
The  means  1  have  fouml  to  induce  him  to  eiug  are  to  keep  him  in  a 
«sae  deprived  of  all  society  and  without  exercise  for  several  weeks. 
TTpou  JJeiiig  placed  in  a  little  tin  cottage  to  which  is  attached 
a  cylinder,  be  becomi-s  very  excited  and  joyous,  and  turns  round 
liud  round  twittering  his  curious  note  and  testifying  his  pleasure  in 
AVcrj'  possible  manner,  lie  is  always  in  perfect  health,  and  the 
jonug  bred  from  him  are  the  etrougest  and  largest  I  have  ever 
produced.  He  is  also  tame,  lory  knowing,  verj'  pretty,  and  alxiut 
mB  agreeable  a  companion  ns  a  solitary  person  could  desire.     I 


True 
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inffer  that  your  mouse  is  of  the  oniinary  color.  I  may  mentioD, 
at  the  risk  of  t«lliDg  you  something  you  know  already,  that  there 
is  n  kind  of  hiecoiigliiug  mouse ;  1  also  bml  ouc  of  tbeae,  but 
going  line  (lay  on  an  ex]>loring  expedition  in  the  vrilils  of  a  desert- 
ed ruiiliisb  room,  be  was  lost,  night  overtook  bim  and  he  ttoze 
to  dcatb. 

Tliis  letter  was  occasioned  by  some  gciipial  remarks  mode  licTorc 
the  Maryland  Academy  of  Kcienco,  a  propos  of  Dr.  Loekwood'n 
recent  article,  mldoh,  like  everything  else  he  writ«s  for  the  Nato- 
HA1.19T,  is  simply  delightful.  The  whole  subject  is  intervetlng. 
Who  knows  that  mice  have  not  Hormiillg  the  ability  of  so  modu- 
lating the  voice  as  to  produce  unieicnl  notes,  though  the  faculty  nuky 
be  only  occasionally  exercised?  Birds  themselves,  aa  a  rule,  sing 
obiefly  under  the  special  stimulus  of  the  breeding  season.  True 
vocal  mnsic  having  been  generally,  but  ]>erliBiis  too  luistily, 
poseil  to  lie  confined  to  birds  more  information  is  desirable, 
can  contribute  something  ? — Eluutt  Coles. 

TriE  Mcsio  ov  tde  Rattlesnake. — I  have  nothing  to  s^ 
reference  to  Prof.  Shaler's  tUeorj-  of  Ibe  use  of  rattles  to  the  snnk». 
but  white  botanising  over  the  marshes  of  Michigan  during  the  past 
few  years,  I  have  had  a  chance  to  become  familiar  with  the  sound 
of  the  rattles  of  the  Slassasauga.  It  is  so  much  like  the  singing 
of  some  grasshoppers  that !  have  olten  mistaken  the  sound  of  Ibe 
insect  for  thai  of  the  serpent.  —  W.  J.  Biw^l,  Mich.  Agr.  Catttyt. 

Melam^u.  —  Noticing  what  Dr.  Wood  says,  in  the  last  uamber 
of  the  Naturalist,  ahout  "  melanism,"  it  occurs  to  nie  to  any  tliat 
black  woodchucks  are  found  in  this  region  and  in  Washington,  N. 
H. ;  and  I  have  had  a  perfectly  hlack  chipmunk  from  Milford. - 
8AKB0iut  TKSNEir,  WHliwvistown,  Maui, 

GEOLOGY . 

Glaciers  w  the  Rix^kv  Mihstais*. —  In  the  Natitiamst  for 
Febrnarj-,  in  an  article  on  "  The  Stountnins  of  Colorsiilo,  Dr. 
W.  Foster  denies  the  existence  of  any  evidence  indicating  the 
former  presence  of  glaciers  in  the  Rocky  MountAin<;.  He  sny8 
that  so  fur  as  be  oliserved  none  of  t!ie  rock  surfaces  are  iiolishod 
and  strialod,  and  that  tJiose  accunmlattous  of  sand  and  gravel  in 
the  nature  of  terminal  moraines  arc  entirely  wanting. 

With  regard  lo  the  esiateuce  of  terminal  raomines  I  am  eon- 


viiicetl  tlint  Dr.  Foster  is  in  error.  Mr.  irenry  Gannett,  who  spent 
tbo  stiiniDQi'  of  18G9  in  South  Park,  ami  the  region  about  Gray's 
Peflh.  informs  mo  tliat  a  Dtiinljer  of  woll  ik-lint-ft  terminal  moraines 
may  be  seen  west  of  Graj^'s  Peak  on  the  truil  leading  from  Monte- 
zamft  lip  the  pcnk,  ami  Uiat  on  Clpar  Creek,  wliich  Dr.  Foster  says 
he  look  as  his  line  of  observation,  near  Fall  River  may  be  seen 
U)otht.'r  terminal  moraine.  Mr.  Gannett' s  testimony  is  eouflrmed 
by  several  other  members  of  the  party  he  aecomponieil. 

Dr.  Foater  is  nudoulitedly  riglit  in  saying  that  in  the  region  he 
TUft«d  the  roeks  exhibit  no  traces  of  glacial  markings.  The 
granites  and  syenites  that  are  first  met  with  on  entering  the  Rocky 
Mountains  from  the  cast  are  exceedingly  friable  and  decompose 
with  tile  greatest  rapidity  on  exposure  to  the  atmospliei-e,  so  that 
nniier  these  eircntnstances  the  plaiieil  and  strinte<l  ruck  surfaces 
would  long  since  hnve  disappeui'ed.  It  is  only  when  passing 
westwant,  we  approach  the  outlying  spurs  of  the  Snowy  Range 
tbxt  the  granites  begin  to  be  hard  enough  to  retain  any  traces  of 
glacial  action. 

Last  summer  in  the  collecting  expe<lition  to  the  Rochj'  Moun- 
tiiins  sent  out  by  the  Museum  of  Comparative  /oiilogy,  Mr.  Allen 
and  mysuir  bad  on  one  occasion  opportunity  of  observing  such 
tmces  of  ice  action  as  to  leave  in  our  minds  no  donbt  of  the 
former  existence  of  glaciers  in  those  mountains.  These  evidences 
of  gUeiatiou  we  saw  near  Montgomery,  a  mining  town  on  the 
head  waters  of  the  South  Platte  in  the  northwestern  part  of  Park 
ooun^.  The  South  Platte  rises  in  the  spur  of  mountains  running 
west  Mm  Mt.  Lincoln  and  flows  eastward  for  a1>out  five  miles 
through  a  broiul  gulcli,  the  walls  of  which  range  in  height  from 
Mgbl  hundred  to  fifteen  hundred  feet.  From  an  examination  of 
the  exposed  surfaces  of  the  rocks  forming  the  sides  and  floor  of 
tlie  gukh.  made  by  Mr.  Allen  and  myself,  1  am  convinced  thut  at 
some  former  time  the  whole  valley  must  have  been  flUed  with  ice 
moving  downward  toward  South  Park.  Wherever  the  rocks  had 
not  been  disturbed  by  mining  operations  they  wero  worn  perfectly 
Binooth  and  deeply  fVirrowed  with  glacial  stria;.  I  noticed  se\-eral 
places  whore  projecting  rooks  wei-e  polished  and  furrowed  on  Uie 
side  facing  up  the  gulch  ;  and  left  untouched  on  the  opposite  side, 
slioning  that  the  ice  field  hail  moved  down  the  gidcb  toward  the 
I'nrk.  Near  the  lower  end  of  the  giUeh  1  traced  the  glaeialion  to 
a  height  of  eight  hundred  and  more  feet,  or  to  the  i>oiut  where  the 


exprami  ro<diB  wore  corerwl  wilU  lirtritn*  re«u1tUi|{  ttwo  a  dMa- 
legnttioD  or  t>ie  liigtiur  |>enks  by  ntmusptivtiu  oRciinM. —  Rx-uamd 
Blum,  Jr.,  Cavtbridgt. 

UitcovKKT  itt  AX  KxTiNcT  UiuAKTii.'  Ittnii  i>r  I'Br.i  ixi  Nkw  Ijlx- 
LAxn.  —  Mr.  [■'.  Kullt<r,  nliili-  iliniutiiig  sutim  ■•xuatHiltoi*  in  « 
numb  cm  tlir  <tl(>uiuark  i^Ntati'.  jirovince  iif  C«nUTl>un,  ?<wri11i 
lalniul,  Nen  2xa\tiw\,  liy  iii-rmis>ilou  or  <•.  II.  Mwm,  K*'\.  (wl)>wr 
RAcarcbe*  huve  oildnl  ho  gn-ully  tn  the  t^vltliUM-ea  of  (Ikt  •■Llinct 
birtltt  of  New  /(-iilniKl),  roiiml,  niDun^  nMitnitu  of  iHnitmia  «x- 
hnnunl  at  n  dtrplh  of  fivo  or  lix  fnt<l  rVum  Uif  •urfMisu  tvit  •iiaalkr 
ttoncB.  InclndiDK  claw-plialniiKcs.  whicli  .Mr.  Fallof  n-vounUMj  a» 
belotiKiu^  to  n  Inr^o  blnl  of  pif  y.  With  two  claw-^ibalntiKv*  •«» 
found  n  lv(l  fcitmr,  n  vurtebral  rib  nllli  iu  ancbyloMNl  " ipiplnml 
ipptfinlHgi- ;"  nn'l,  in  a  wntiTt'onrM-  nboiit  loco  lulle*  (Wnn  Glaif 
mark,  a  mulilnleil  rigUt  biuni'niH  vtnit  «HliM-i|ii<.-iilly  illKmttml, 
and  [imnouiiOMi  by  Dr.  Ilatut  Ui  bv  rii|iUir)al,  ami.  a>  wrti  «■ 
otlipr  null  Itctttr  |m«vrvMl  tioiios,  uiont  Dt^nrly  n'w.inbllng  Uw  mr- 
rmpuiulliiK  bonrji  iif  Uw  New  ZRulaiid  banb-r  (Cin-w*  a—imOiM 
JanlitM').  I>r.  IIfla>i,  F.U.S.,  tbn  ooctiiuplUbcd  alaU'  ttnibigiat 
of  tbo  (iTDvliK'c  or  Cantorbiir)',  has  (Hitniiiitiiloal'Nl  an  luMntrltvT 
ud  Intcrmtiu);  m«uiu(r  tin  Uioac  rcmalni)  to  lb«  rmtt*!--' *•■►■*  'i^lV 
n^/<M»/tAMMj/iiatirut«  o/r<[in(rrf<iii-<f.  Ill*  refer*  t be  i;i)tdHtic  np- 
torial  bin)  of  Now  Zvalnn<l,  iibk-h  waa  twlco  tbv  ulu  or  l^ulk  of  Ui» 
gival  Wftlgi-tailnt  vngU'  of  Ai»tmbn  ( .-li/itiru  aiulax  GouM ).  to  lb«- 
grnii*  tlarjiiii/nniiii,  Ilna>>l.  }0*  i"tt  ■*  ""'  iIKrlfk  nauH'  .Vot-i*.  aftrr 
tlw  librnd  gmrtni-r  iif  Kt-nnixb-  niiil  L'u.,  ii«arr«  iif  the  i;bnniark 
property.  !!«  ci)^|oitlurvs,  im  ttnotl  (trt'uudi,  Ibat  tbU  bit;;r  ra)>l» 
rial  binl  |mynl  tijiott  tfac  yi>uii|i  nr  ttxh\v  Inilivbtualt  iif  tl»-  jfriHH 
tUiKimiM,  and,  with  tbrin,  beoami-  rstipcL  Dr.  Ilniut  •InliKw* 
from  lbi>  tliiK^rvcry  nn  ail<)ltioual  routinnatinii  of  hi*  U-liff  llM 
tb«<  pir>(-ul  Bl.t>rii;iiui1*  of  New  /t-alnnd  >\o  tmt  |>oMr»  any  tradl- 
•a*,  nml  wril>i>,  "Ibat,  if  tru>t«orlJijr 
i>'a  bail  Ihvu  liaiMlitl  down  U>  u«,  Uir 
<'  of  Ibis  f{>Ki*""*^  I'i'^l  ^f  I"')  itiaum* 
Mioi.il  tu-mt  <-rrtaiiily  batr  aUn  bees 
iriilUiibinl  nbii,  ui  IKlV,  aab- 
:  <ii>l  rarilW,  tlir  (ya>;nirnt  «f 
>.r  fTval  nbitclnw  l>Lnl»  in  Ihat 
I  Xiuui  wbocu  lir  i)bialui-<l  li  bail  ■*  • 
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traditiou  that  it  belonged  to  a  bird  of  the  ougle  kind  which  tiiul 
become  extinct,  und  to  wljich  tbey  gave  tlic  iisimo  or  '  Movio.' " 
{Pmceedinga  of  the  Zoolix/ical  Society  of  London,  Nov.  12,  1839. 
p.  169.)  I  am  uow,  or  ouiirsu,  di3[>OBcd  to  attach  more  nci){ht  to 
tliis  tnutition  tbun  when  it  rested  on  a.  Toasil  ))roveil  to  bclou|{  to  a 
bird  which  could  not  fly,  »ud  wbicli  was  M  Icust  aa  lat^  as  nn  os- 
trich. We  may  suppose  the  groat  raptorial  spt-ciea  whtub  we  now 
know  to  have  co-existed  with  tbe  Dinornilhea  to  liave  siirvtvoil.  bj- 
reooou  of  its  greater  poniirs  of  escape,  some  time  after  Uic  extinc- 
tion of  its  principal  pnty  ;  and  tlie  triulitiou  of  the  great  bird  "of 
the  eagle  kinJ"  may  be  n  conseijiiciicii  of  llie  knowledge  of  the 
Harptujorniit  continuing  down  to  later  gcnorntions  of  Maorios  than 
tliDSP  who  hunteil  down  the  hugo  herbivorous  fliglitless  birds. — 
RlCBARti  Owns,  in  Oie  Aeadnny. 


ANTHROPOLOGY. 
AxOTOEH  Lakk  Village.  —  "  An  interesting  archoeologic.il  dis- 
COX-ery  lia*!  nwi-ntly  liL-en  made  on  the  sboivs  of  the  Lake  of  Bienno. 
Tlie  Swiss  Government  lias  been  for  u  longtime  endeavoriug  to 
<lmin  a  consiilerable  Iract  of  land  between  the  two  lakes  of  Moral 
and  Uienne,  but  in  order  to  do  this  etfectunlly  it  boa  been  fmind 
necessary  to  lower  the  level  of  the  latter  liy  cutting  a  canal  IVoni  it 
to  tbe  lake  of  Xeuchatel.  At  thi!  beginning  of  the  present  year 
the  bIuCcrs  were  ojicticil,  nnd  tlic  waters  of  the  Luke  of  Bienne 
illlowpd  to  flow  into  that  of  Ncuclintcl.  Up  to  the  present  lime 
the  level  of  the  Bielcr  See  has  fallen  upwards  of  three  feet, 
jmd  this  fall  lias  brought  to  light  a  number  of  stakes  driven 
drmly  into  the  bed  of  the  lake.  Tliis  fact  becoming  known,  a 
•Titraiber  of  Swiss  nrcliteologists  visited  the  spot,  and  it  was  decided 
nrniovc  the  soil  round  those  stakes  to  see  whether  anj'  remains 
'«f  a  Lavuslrino  village,  which  they  suspected  had  been  raised  upon 
Ihem,  could  be  traced.  At  a  distance  of  between  five  and  siic  feot 
ftvm  Ihe  present  bed  of  the  lake  the  workmen  came  upon  a  1arg« 
number  of  objects  of  various  kinils,  which  have  iiecn  collected  and 
jire  at  presuut  under  the  custody  of  Dr.  Gross  of  Locraas.  Among 
[  tiMHn  an)  i>icces  of  conl  mntlc  JVom  henip,  vases,  stags'  horns,  stone 
rJiatofaets,  and  utensils  use«]  apparently  for  cooking.  The  moat 
•precious  siwcimon  in,  however,  a  hatchet  made  of  nephrite  (tbe 
name  given  to  ii  pi-culinrly  limil  kiuil  of  stone  from  whicii  the  La- 
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CHStrines  rormed  tlieir  cutting  instrnmcnUi).  This  liatcliet  t«  six- 
teen Gciiti metres  lung  by  seven  brand,  anr!  ia  by  fiir  the  Inrgest  yet 
discovered  in  any  part  of  Snitzerlantl,  do  other  collection  hnring 
any  inctisiiring  more  than  eight  centimetres  iu  length.  A  qiiaDtJty 
of  the  bonea  found  at  the  same  lime  have  been  sent  to  I)r.  llbl- 
maim.  of  Miiiichenbuelisec,  for  esniniiiution  by  him,  anil  be  Suds 
that  they  belong  to  the  following  animals,  vijt : —  stag,  horse,  ox, 
wild  hoar,  pig,  goat,  beaver,  dog,  mouse,  etc.,  together  with  « 
number  of  human  bones.  If  the  lovel  of  the  lake  continnes  to 
sink,  it  is  hoped  that  fbrtltor  diecovcries  will  be  made,  and  the 
Bcif  ntiSc  world  bore  is  wuillug  tlie  result  of  the  engineering  Opera- 
tions with  keun  iutereat." —  The  H/midaitl.  —  Nithire. 


MZCBOSCOFY. 

TiiR  MtcBoscope  in  the  LEcruiiK  Koom. —  Dr.  N,  J.  C.  MiiUer 
of  Heidelberg  sends  a  notice  to  the  "  Botanische  Zeitnng  "  of  hU 
experience  in  the  use  of  the  microscope  in  his  botanical  lectures, 
that  deserves  the  attention  of  those  who  desire  the  help  of  the 
microscope  in  illustrating  scientific  lectures.  The  objections  to 
the  plan  of  bringing  in  a  number  of  iustrnments  iiniler  each  ot 
which  a  preparation  has  been  placed,  arc  many  and  serious.  The 
most  important  is  i>€rbap3  the  difficulty  which  one  unaccustomed 
to  the  use  of  the  microscope  has  in  understanding  the  new  uul 
strange  appearances  presented,  and  that  while  looking  at  the  pron- 
inent  objects  in  sight,  such  as  nir  bubbles  and  foreign  bodies  ot 
marked  and  strong  outline,  he  misses  altoguther  the  real  object 
wbicli  ought  to  have  been  seen.  The  oxpcrimeut  of  usiug  Ibe 
ordinary  microscope  as  a  solar  microscope  and  presenting  tbe 
Image  of  the  object  on  a  screen  whore  it  could  be  seen  by  the 
whole  class  at  once,  and  their  attention  directed  to  the  importnnt 
points,  was  tried  last,  summer,  and  with  the  most  marked  »ucc«». 
He  used  one  of  Hartnack's  first  class  instrumtints  claiiipcil  In  a 
horizontal  position  and  received  the  image  on  a  screen  distant 
from  five  to  eight  metres  making  an  image  of  two  to  three  invlre* 
in  diameter.  An  hcliostat  and  one  or  two  condensing  lenses 
directed  the  light  on  the  object.  The  microscope  was  so  placed 
that  the  stE^e  was  somewhat  this  side  of  the  focus  of  the  coUertlng 
lens.  When  images  were  desired  as  free  as  possible  from  spherieol 
aberration  the  ocular  was  removed  and  the  imago  taken  diroellf 


ttom  Uie  otijective  ;  wlien  on  the  olher  hand  the  grpat«§t  possible 
HDipliGcntioii  wag  dcsitvd,  then  both  objective  and  ocalar  were 
U9«Ni.  In  tliis  way  by  the  nse  of  llartnack'a  immersion  lenses  the 
flnest  test  objects  were  exhibited,  and  the  six  sided  spaces  of  the 
PleuroaigiuH  shown  as  four  to  live  millimetreB  in  diameter.  For 
sncb  times  as  sunlight  is  not  nTiiilublu  he  recommends  the  Driun- 
mond  light,  and  promises  to  give  the  results  of  his  experience 
in  its  use. 

In  place  of  the  expensive  heliostat.  no  doubt  the  simple  arrange- 
ment  often  used  by  lecturers  on  Natural  Philosophy  might  be 
adopteil.  It  cousUts  of  n  mirror  outside  the  window  movable  in 
two  directions  by  means  of  screws  whose  hends  come  within  the 
room.—  T.  D.  B. 

AxouLAB  Apebtcrr. —  Dr.  Pigoit  re\ive9  the  subject  of  dia- 
plirogms  behind  the  objective,  and  reports  some  very  remarkable 
rrwilts  sumcnhot  similar,  of  course,  to  those  resulting  IVom  the 
nse  of  an  achromatic  condenser  of  verj-  small  angular  aperture. 
n«  does  not  demonstrate  the  advantages  of  using  a  diupliragm 
over  the  objective  as  compared  with  the  other  and  more  usual 
method. 

PKBPAKATrOK  AXD  pRESKBVATIOIt  OV  TiSSCES, —  Dr.  J.  J.  AVood- 

war>l  commences,  in  ''Tlie  Lens,"  a  summary  of  the  various  meth- 
ods etnptoyed  for  this  pnrpose,  lie  prefers  to  hanlen  tlie  tissiie  by 
gradual  dehydration  by  means  of  alcohol,  and  to  cut  it  (imbedded 
if  aniall.  in  jiarnlllne)  cither  otT-hand  or  in  a  common  section 
nmcliine.  By  the  latt*T  means  sections  less  Ihan  one-two-hun- 
dredth of  an  inch  thick  are  easily  obtained.  lie  covers  the  top  of 
tbe  section  machine  with  a  glass  plate  suitably  perforated  and  ee- 
ncntod  fast  by  muans  of  marine  glue ;  and  advises  that  the 
alc<Aol  used  to  deliytlratc  the  specimens  be  saved  and  filtered  for 
UiB  preservation  of  large  anatomical  sj>ccimciis. 

Dr.  I.  N.  Oaiiforth  gives.  In  the  same  Journal,  his  methods  of 
preparation,  the  main  object  of  which  is  simpliHention  of  the 
tunal  procedures.  He  makes  the  pithy  aasertion  that  success 
d«penris  more  upon  tact  than  upon  tools.  He  cuts  the  sections 
from  perfectly  fresh  tissues,  by  means  of  a  thin,  single-bladed 
knife;  invariably  stains  them,  preferring  for  this  purpose  Beulu's 
carmine  solution :  washes  them  in  diluted  and  acidulated  glycerine ; 
and  preserves  them  in  slightly  acldnlated  glycerine.     He  very 


AuMiuptiijN  or  SiiLiii  i'AinirLEs,  —  "The' LnuM't"  KTie««| 
iHti>re«Ung  ui'l  timely  >utiJ(>oL.    Oi'alcrlcii,  iii-oHy  Uilrty  yia 
tottwl  moU-cutn  or  tncixury  in  IIm-  IiKmhI  uf  cat*,  nlmirbnl  1| 
llio  Ntonucli;   an<l  hv,   Kl>orltfU-tl.  I^iiilerpr,  noil  rajirclKll^'  ^ 
nilj(i«<l  ihc  Mtiu-  material  lolu  the  skiu  of  cabt  aiul  ^lofi*  and  ft 
II  in  tltcllvor,  ti>liH'n,  nnil  iitlii>r  internal  iirfiuut.    Tliv  expcrim 
iiT  llvitHt  Btitl  nnifti  •H.>«m'-<l  1<i  <k*mutiHtmto  ttir  abwrpllcm  | 
lli«I>li>o<lvra«Hai>rniilk-glol)nli*i>nnil  otJux-lviDatiiilca :  MitifvH^ 
MoleM-bott  (til  ho^»  oa  til(iiHl-r»r]ni«(>ti*H  ntiil  |Mgnii-tiU«>rpnwlM 
■be<!|>,  ami  huw  iIh-m)  rarimiwlr*  rimilntinit '«  the  nrb  of  tb*  11 
fuijt;  Mlilitt  [hin-lnm  uiil  MenwinlUeH  Tuiinil  clmn-iMt  f 
ofnilibiuwilb  wIkih-  fiMxl  libtul  (ktu  mixuMl.     Tbii*ll«    ' 
of  iKtIlii  [larllclco  ttinxigb  iininjiirwl  mcitibrunir*  lin*  l-< 

certain  nolwilhittaDiUDt;  Ibo  n«»{tativc  ri<>iilt«  uMninnl  l..     

[irunjt,  Il«cI(lin|tbaiiM>ii,  awl  a  few  otbiT  t>xp«rim<-iitET«.     U.  lleuH 
rirh  .Vii*])ils  Iian  rocontly  nmilnuiil  Uirmf  rvB«ttn-liv«  br  in«nat  of 
ri(v-«liin-]i  llie  ttraniik'*  nf  irbidi.  i'a»ily  ti«-<l  im  OL-ountn  •>{  iiit-lr 
Mual)  apeclHc  wciitbt,  nml  piwllj'  mrognlxitl  tt;r  tln*lr  f-  ' 
the  bfliiiiiMildMoal,  vary  (Vudi  altout  tlic  aix^or  (lir  Ti'<<  i 
of  tbc  anltunl  tunl  (thi-  rabbit)   to  aboHt  Iwi^nty  lim 
Starch  InJvrliHl  luto  tb«  vt- In*.  lu>  ilt'lvHeil  In  all  tbe  <<i . 
boi|,v;  *n(l  •ton^h  ••iw[>«nib-< I  In  watrr or atill  tiriiurii> 
}ertrd  into  ibo  •crtwi  ravitlo*  ami  Int'ttHr  «uWut«n<'  i 
IIhoc,  KDil  anbvoquMilljr  rccogiiUod  In  th«  ciirtiUilion. 

MnLTiruiMti  Sncciitt.— In  ilvaorlblnn  n  ne<r  varivty  of  l^^li^ 
d«n>lriin  Kb-in.twbrv  tlio  Ib^j-al  Mb-miiroiiloiil  SiK-ti-ty.  Mr. 
rnllirr*,  F.Il.S.,  »Uti-*  tluit  il  ir»<il<1  \m  In  an-onlanci-  with  HM 
Itive  a  tpw^flc  iianip  tn  tfao  new  ni^fnirnt.     Ilx  n-lVAlDa,  Iw 
Rir  want  ot  ■itdblmt  lUla,  au'l  Kivca  tbt'  nillnHinj;  rmcy  i 
tlon  of  ibc  mi-lbcl  of  tbi>M  liivexllitnlor*  who  —t  i»kil<)  the  « 
prcrlou*  wtfrkrn  ami  n-wWrwily  ittvr  new  natni-^  to  f 
•[Mwimrna.     "  M»p|>oMi,  for  inaUmv.  It  trvra  i|iM.<(>*M<Nl  I 
IhmI  In  tbla  cMntnr  onoDwr  ntpilio  bvtiiio  lh«  KwhIIow-u 
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that  one  ciifomologisl  got  lioM  of  a  himl  wing  and  fonnil  Umt  it 
hntl  tna  Inils,  anil  so  Inll  of  his  imjiortatit.  cliecovpry  he  figures 
Slid  tieacithea  his  fr!i|j;inent  fis  P.  hlctuilatim  Mini ;  anollier  liiuls  a 
beml  with  t.hp  antcnnre  nttncliuil.  and  these  arc  oltvioiisly  more  cliib- 
ahHpeii  than  the  known  speciea,  and  ofcoursc  it  is  P.  clauntus  Uiiil ; 
tht  Iwd.v  falls  into  the  hands  of  a  tliinl,  and  it  is  thick  and  sljort 
aod  blunt,  ami  easily  distiiigiiislied  from  MaeJiaon.  so  it  becomes 
P.  truneatu»M.iiu  ;  tho  foni  wing  turns  up,  and  it  has  got  binelinea 
and  spots  and  it  would  be  absnrd  not  to  give  this  ii(-w  species  u 
Uttme.  aud  it  is  P.  cm-uleua  MiHi ;  but  the  body  ia  investigated  by 
nn  entomologist  with  an  unatomical  bias,  and  be  makes  some  im- 
portant observations  deserving  to  be  published :  and  the  subject 
must  bave  a  name,  so  it  becomes  P.  integtinoUa  Mmi ;  and  to  ter< 
tnlnate  an  illustration  nhich  might  bu  carried  to  any  exti-nt,  the 
caterpillar  is  found  in  a  Hold  of  coirots ;  a  discovert-  so  important 
must  W  piihlialieil  a',  once,  and  it  is  P.  earroliE  Mim.  The  absurd- 
ity uf  such  proceed iug.f  is  apparent  tVom  such  an  illitstration  aa 
Uiis,  but  in  foasil  botany  the  terrible  reality  has  to  l>e  euconntered, 
and  not  only  roots,  stems,  branches,  leaVes  and  fruit  get  different 
names,  but  different  states  of  the  sarae  stem  receive  'lifl'ercnt 
generic  and  specific  names." 

Devki-opment  ov  Veoetabi-e  ash  Animal  h\tv.. —  Dr.  T.  C. 
HUgard  sums  up  his  peculiar  views  on  this  subject  iu  a  recent 
tectnre  before  the  New  Orleans  Academy  of  Sciences.  He  recog- 
nises no  sueU  classes  as  I'rolophytit  and  Protozoa;  but  states  that 
"all  the  so-culled  infufioria,  all  (be  pmlmna ,  pTotoph^a  and  fresU 
watrr  algte,  su  called,  are  severally  and  coiieclively  in  all  known 
esses,  the  immature  but  even  thus  self  multiplying  germs  of  higher 
(or  adnlt)  forms  of  plants  and  animals,  otherwise  well  known 
ifor  themselves,"  Some  of  the  oliaervations  leading  to  these  con- 
dasioQs  have  been  abcady  publisbed,  and  others  are  pi-omised 
Jn  tlie  Proc,  A.  A.  A.  S.  for  1871.  Somewhat  similar  views  were 
pabltshed  by  Metealf  .lohuson,  in  tbc  Monthly  Microscopical 
onraal.  Though  not  at  present  received  by  scientific  men,  to 
any  extent,  these  theories  must  be  admitted  to  be  not  only 
Ingenious,  but  suggestive  of  further  investigation. 

ToK  Lel'CciCttks. — Prof.  Hoppc-Seyler's  recent  investigations  of 
the  whitr  corpuscles  of  blood,  lymph  and  pus,  give  somewhat  novel 
and  verj-  interesting  results.     Their  origimd  identily  is  admitted. 
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but  n  manifest  and  pcnnanent  dilfcrentifition  is  claimed  to  occur. 
By  au  iugeniouH  exporiment,  glycogen  was  deU«ted  in  lymph- 
colls.  Their  glycogeiiio  properties  ore  lost  when  Ijrmph  or  white 
lilooil-eorpii9cles  become  trunsrunneil  into  noii-contructllfi  pus- 
corpuscles,  which  latter,  by  excess  of  oxygen,  mny  untlrrgo  fatly 
degeueratioD,  or,  by  long  immersion  in  water,  other  clitinge«  <1uv 
to  the  preseuce  of  oxygen.  There  also  seems  to  be  »  cloeo  cbcni- 
ical  relationship  between  pus-corpuscles  and  yeast-cells. 

ExoGEXS  Axn  Eki)0«ens,— At  a  recent  meeting  of  the  Royal 
Microscopical  Society,  Prof.  T.  Dyer  expressed  himself  sntislicd  of 
an  exogenous  growth  in  Ij'.pif.lodendron,  notwithstanding  its  eri- 
dently  cryptogamic  character.  He  considered  Pe  CaudoUe's  termn 
esogens  and  enOogcns  to  be  already  generally  ubundoiied  in  favor 
of  John  Ray's  previous  names  Oicotylralons  nnd  ftlonocntylcdons. 
Recent  researches,  especially  those  of  Mohi,  had  proi'cd  tliot 
Monocotyledons  were  really  not  endogenous,  but  ncrogenous ;  and 
some  ciTptognras,  as  lichens  and  algee.  as  well  as  Uonocotylodons, 
arc  rcgidarly  exogenous.  The  speaker  regretted  timt  the  study  of 
palieontology  was  so  much  separated  fh^m  that  of  recent  orguuisms. 
He  would  like  to  sec  fossil  and  recent  specimens  not  uuly  stuil- 
ied  by  the  same  systematists,  but  arranged  side  by  side  in  the 
museums. 

A  CosspEcrrs  of  the  Diatom*ce^,. —  This  mature  and  nry 
valuable  work  by  Prof.  H.  L.  Smith,  has  begun  to  appear  in  "The 
Lens."  Dialomists  will  look  with  interest  for  the  succeeding 
numbers. 

PnOTo-MiCKOoBAPHa  PopcLAEizED.  —  It  is  to  be  hoped  tliat  mi- 
croscopists,  and  others  interested  in  scientillc  progress,  will 
notice  and  appreciate  the  effort  now  being  made,  by  Mr.  C.  Meinerth 
of  Newburyport,  Mass.,  to  supply  "in  a  cheap  and  convrnU-nt 
form "  really  good  photographic  representations  of  microaoopic 
objects.  Judging  from  the  work  already  done,  Mr.  Meinerth'e 
enterprise  will  prove  both  entcrlaining  and  instmctjve  to  the 
cultivated  public. 

WOTES. 
San  Kbaxcisco  Meeting  of  the  American  Association  for  the 
Advancement  of  Science.     In  our  last  number  we  announced  that 
the  committee  having  the  niaUer  in  charge  hml  iU'cirIi,<(l  that  thv 
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next  meeting  of  the  Asaociation  would  be  held  in  Siin  Frunoisco. 
ITie  onlj- aclititional  information  we  have  received,  up  U>  the  lime 
of  going  to  press,  ia  in  relation  to  the  price  of  tickets  from  Umnha, 
as  follows;  Meurers  of  the  Association  will  be  funiiahod  with  R 
tioket  fi-oiu  Omalia  to  San  t'raiicisco  and  return  to  Oniabn  for 
$63.r)0  for  the  round  trip,  and  tbere  is  every  probabilitv  that  ar- 
rangements will  be  |)erfe(^ted  liy  wtuch  members  will  be  pasaed  at 
half  fare  IVom  various  points  EJiat  to  Omaha.  The  committee  will 
nndoubtedly  issue  their  circular  to  members  very  soon,  and  we 
troat  that  there  will  be  a  large  attendance,  as  tlie  meeting  will  be  a 
most  important  one  iu  many  ways,  while  the  great  concessions  on 
the  part  of  the  llaili'oads  should  indnoc  eastern  members  to  take 
advantage  of  the  opportunity  lo  visit  the,  in  many  points,  most 
interesting  state  in  our  country. 

Tub  latest  news  we  have  of  the  (lasler  and  her  corps  of  BCieu- 
tiats,  is  ft-om  Montevideo,  Feb.  24th,  at  which  date,  Mr.  J.  H. 
Bloke  wrote  to  us,  giving  a  general  account  of  the  expedition  to 
tbnt  time,  but  as  his  remarks  arc  about  the  same  as  those  already 
pablisb^d  in  the  uewsi»apors  we  omit  the  details.  Quite  extensive 
collections  have  been  made  and  several  lots  already  forwarde<l  to 
Cambridge  from  the  various  stopping  places  which,  up  to  date  of 
tite  letter,  were  St.  Thomas  (Jan.  15),  Santa  Cniz.  Barbadoes, 
Pemambiico,  Rio  de  Janeiro,  and  Montevideo  (Feb.  24).  The 
most  successful  dredgings  were  made  oir  the  western  side  of  Bar- 
bctdoes,  in  ninety  fathoms. 

OBiTfARir.  Pkof.  Thos,  Russkli.  C'Rosbv,  M.  D.  Extract  from 
the  Minatea  of  lite  iJartmoulh  Scivnlific  Association. 

Whenvta,  it  has  pleased  our  Heavenly  Father,  in  his  wise  Provi- 
dence, lo  remove  unexpectedly  from  among  us,  by  the  hand  of 
death,  thu  flrst  President  of  this  organization,  our  belo\'ed  associ- 
ate. Prof.  Thos.  Rnssell  Crosby.  M.  D. 

jiesoh-ed,  that  in  the  death  of  Prof.  Crosby,  this  Association  has 
lost  one  who,  by  the  extent  of  his  learning  and  the  excellence  of 
his  character,  has  been  a  moat  valuable  and  highly  esteemed  mem- 
ber; that  to  the  Association  as  a  body,  and  to  the  individuals  as 
members,  the  loss  is  that  of  a  fViend  and  brother,  and  is  most 
deeply  felt ;  and  that  we  tender  the  family  and  friends  of  the  de- 
ceased our  most  heartfelt  sympathy  in  their  affliction. 

Stftolrfid,  tliat  a  copy  of  these  resolutions  be  ftirnished  the  fam- 
ily and  friends,  and,  moreover,  he  sent  for  publication  to  the 
;veral  otiier  journals. 
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STUDENTS'   MICROSCOPES.* 

BT   R.    II.    WARD,    31.    D. 

Those  who  use  the  microscope  as  an  elegant  and  co.stl}'  luxury 
will,  of  course,  be  guided  in  so  doing  by  their  general  ideas  of 
taste,  economy,  etc. ;  the  few  who  use  the  instrument  as  medical 
experts,  or  original  investigators  in  science,  will,  at  the  same  time, 
by  3'ears  of  practice,  grow  into  the  use  and  the  ix)ssession  of  an 
instrument  suited  to  their  wants  ;  but  a  larger  class  are  those  who 
use  the  instrument  as  an  incidental  though  frequent  aid  in  their 
daily  work  in  various  sciences  or  professions,  who  reasonably  do- 
sire  the  simplest  instruments  consistent  with  real  usefulness,  and 
who,  however  eminent  in  other  specialties,  are  often  unfamiliar 
with  the  styles  and  prices  of  the  various  makers,  and  at  a  loss  to 
know    what  available  resources  would  best  supply-  their  wants. 
The  following  tables  are  designed  to  be  of  use  to  buyers  of  micro- 
scopes, of  the  latter  class,  and  to  persons  who  desire  information 
in  a  concise  and  convenient  form,  in  regard  to  the  progress  thus 
far  made  in  this  department  of  microscopy.     While  the  styles  and 
prices  will  be  subject  to  en<lless  variation,  the  statements  made 
'will  be  sufficiently  accurate  to  form  a  basis  for  selection  and  cor- 
xespondence  for  a  considerable  time. 

For  the  convenience  of  persons  who  desire  to  compare  our 
styles  with  those  of  European  makers,  the  table  of  American  Stu- 
<ients'  Microscoi)es  has  been  rearranged  so  as  to  correspond  in  form 
^with  Dr.  J.  F.  Payne's  recently  pul^lished  table  of  European  instru- 

♦Froni  a  paper  on  McUral  Micp^scoper*.  re;i«l  at  the  Me<lical  Society  of  tlie  State  of 
:New  York,  Feb.  7. 18T2. 


Entered  aeeordlnK  to  the  Act  of  (.'nnirrrss,  in  the  y<*ar  l<7'2,  Uv  the  Feabodt  Acadlxy  or 
SCIEXCE,  Id  tlie  Office  of  the  Librarian  of  Congresn.  at  Washington. 
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nientrt.*  Only  Htaiulard  uml  nvniliiMi*  styloM  an'  i^iwn.  bv  rrlialile 
American  makers,  and  no  Hurh  makers  have  hcen  intontitin.-illy 
omitt(N|.  The  selection  of  instnimcnts  and  apparatus  of  the  tlif. 
ferent  makers  is  ontireiv  tlie  responniliilitv  of  the  writer,  and  ni»t 
of  the  makers.  lie  lias  sehM*te<l  su<*li  sets,  at  the  makers*  prices, 
ari  lie  has  lKM*n  accustometl  to  recommend  to  students  and  others 
for  the  p*neral  purposes  of  stmlents*  micnmcupes. 

Tlu*  tahh*  of  Ohjectives  is  desi;^nctl  to  he  complete  in  n*:;ard  to 
American  lenses,  and  to  present  for  c«»mparis4>n.  and  fi>r  the  con- 
venience of  those  who  desire  a  variety  of  lennes  hy  ditferent 
makers,  such  Kuropean  items  a^  could  he  ohtaincil  at  the  time  nf 
writing.  It  is  helieved  that  the  table  will  Is*  intere*«tini!  to  othen* 
than  buyers,  as  showing;  the  prevail in«;  powers,  prii-es.  au'^ular 
aiM*rturesetc.,  in  dillerent  parts  <>f  the  world.  Ni>tuith'«tandiui;  the 
p'Ueral  impn'ssion  that  the  prices  of  Anii*ri<'aii  dbjiM'tives  are  un- 
roa*«onab|y  hi^h,  it  will  be  se<'n  that  they  r«>iupare  favorably  with 
those  of  the  nio<^t  cclcbratcil  Ku^j^IIhIi  makers.  .Most  opticinnn 
prepare  v«*ry  cheaply  niouiili'd  objt'clivcs  of  small  ani:b'.  and 
usually  Hfcond  f|UMli(y,  which  answer  a  «:o«id  purpi»*«c  where  cciyii* 
omy  is  imperative  and  ditlicuil  work  is  nt>t  retpiired.  Such  lensvii 
are  not  UMially  priceil  and  miM  separately  by  the  American  ma* 
kers,  and  are  lherefi>rc  not  inrlutlnl  in  llifir  culuniiis  in  the  tabU*  of 
object ixes.t  They  ran  br  obtaiiird.  liowi'XiT.  at  prici'**  pro|NirtioiiiM| 
to  tlifir  angles  anil  (piality.  The  prices  and  an'.;ular  api-rturv* 
•;i\rii  in  the  table  aie  i^riierallv.  t}ioui:h  not  in  e\i-r\  ease.  oHici:d  .nnd 
Up  to  ilatc  ;  but  a  rra^oiirililr  allow anee  niU'-t  be  made  for  practical 
\arialiiiu  from  the  standard  auLilc^  anil  powers.  There  is  underst«ioi| 
to  In*  a  screw -4'ollar  a<liu'*iment  for  all  object i\es  of  nvcr  ''lO  an^fii- 
lar  a|N*rture,  unless  oMicr^M-c  stated.  lli<>n::li.  tViini  want  of  Mif- 
flcientlv  distinct  lU'scriiitiiHi  b\  thi*ir  makers,  this  rule  cann«*t  Ih* 
applieil  to  Ndine  of  the  r.iii;li**li  Icu'^es  iif  mi'irnim  power  and  oman 
an;;|i'.  To  persi ins  without  ;jn*at  i-xpi-iieiicc  in  micro>*i-opy,  tlir 
U'sl  ••  t«'st  "  of  nil  iibjeclivc  is  the  le».pcct;iliili!  \    of  it*,  maker. 

The  Itiiiociilar  .Microsc«ipc.  thouuli  iii»t  e-peci:dly  applicable  tti 
miHlieal  micioseiipy,  is  of  •«uch  ^'cneral  U'<cruliie<.s  that  it  s||miiM 
In*  prelerrcil  in  all  cases  where  it<«  piice  is  Hot  a  posit i\ e  ob|e«  tilth. 

HiiiiN-uhir*«    are    furnished,   when   oiih*reil.  even  by  those  maker* 
who  do  ii«it  maiiutaetiire  tliem. 

•(^tiiil    .l.iiii     \|m-    sri  .  .Uii     1-:.> 

Mill"  rtiiiark  wmilit  a1m>  aiiiiljr  !••  •  (rw  «if  Uir  l:iij|li*h  niilirian* 
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SYNOPSIS  OF   STUDENTS'  MICROSCOPES. 

MODEL. 

Mast  have  joint  to  iDcline  at  varioos  angles  f^om  horizontal  to  perpeu- 
dicalar. 

Curved  Bar,  —  "  Jackson  "  (but  not  prolonged  beneath  stage) ;  stead- 
iest form  for  equal  weights. 

Trannerse  Bar,  —  Most  convenient  in  some  respects. 

WEIGHT. 

Four  to  ten  pounds.  — A  question  of  convenience  vs  firmness. 

HEIGHT.     (12  to  IG  inches.) 

Tall.  —  Much  room  below  stage.  Standard  length  of  tube  gives  usual 
powers.    Looks  well,  and  is  most  convenient  when  inclined. 

Short,  —  Easiest  for  vertical  use.  Short  tube  works  lenses  at  too  low 
power.    Should  be  lengthened  by  draw-tube  when  inclined. 

DIAMETER  OF  TUBE.      (1    tO    1   3-8  in.) 

Small.  —  Looks  best  and  is  steadiest  on  small  instruments. 
Large.  —  Gives  wider  field  with  low  power  oculars. 

MATERIAL. 

All  Brass,  —  Looks  best.    . 

Iron  Base.  —  Saves  expense.    Wears  well  unless  broken  by  falling. 

COARSE   ADJUSTMENT. 

Rack  and  Pinion.  —  Easiest;    preferable  but  costly. 
Friction  Pinion.  —  Said  to  be  very  delicate. 
Chain  Movement.  —  Fine  motion.    Easily  repaired  if  necessary. 
Sliding  Tube,  by  hand.  —  Saves  expense.     Most  delicate,  but  "awkward. 
Wants  expert  hands,  and  often  two  of  them. 

FINE  ADJUSTMENT.     Essential. 

Screw  and  lever  moving  nose-piece.  — Best.     Costly. 

Screw  and  lever  moving  compound  body.  —Good  for  moderate  powers. 

Screw  moving  compound  body.  —  Less  delicate. 

Screw  against  shoulder,  moving  nose-piece.  —  Less  delicate. 

Screio  on  nose-piec^.  —  Little  used. 

Screw  inoving  stage.  —  Cheapest  in  use  in  this  country.  Bad  in  tlieory 
and  history ;  but  quite  satisfactory  in  use,  as  made  at  present. 

Bar  moving  piiiion  of  rack.  —  Not  in  this  country.  Good  for  low  powers. 
May  be  added  to  instruments  having  no  otiier  tine  adjustment. 

8TAGK. 

Mechanical.  — Not  required. 
Lever,  —  Plausible,  but  not  successful. 
Magnetic.  —  Plausible,  but  not  successful.     (Insecure.) 
Hand  movement.    (In  two  rectangular  directions.)  — Best  substitute  for 
mechanical,  for  high  powers,  and  witli  Maltwood  Finder. 
Glass,  concentric.  —  Best  for  Binocular. 
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frlasSf  sliding  by  hand.  —  Cannot  be  too  highly  commended  for  ordi- 
nary medical  use. 

Brans. — Sliding  by  hand  (cloth-lined,  or  otherwise).  A  good  and  cheap 
8nb»titute. 

Plain.  —  Saves  expense.  Should  have  removable  spring  clips.  Coold 
have  glass  or  brass  slldlng-stage  added. 

MIRROR. 

Mnst  have  lateral,  vertical  and  two  rotary  movements. 

Lateral  movement  by  cranked  arm :  not  common  in  students'  micro- 
scopes. Lateral  movement  by  mirror  swinging  partly  around  the  bar 
which  carries  it.  Lateral  movement  by  hinge  joint  at  top  of  bar  which 
carries  mirror :  obliquity  entirely  independent  of  distance  of  mirror  fh>m 
object. 

Concave.  —  Indispensable.    Should  be  nearly  two  inches  wide. 

Plane.  —  Very  desirable  and  costs  little.    May  be  smaller. 

DIAPHRAGM. 

Fitting  should  be  removable,  for  oblique  light. 

Disc  \rith  apertures. —  Essential.  Should  be  closed  between  diaphragm 
and  stage  to  prevent  accidental  oblique  light. 

"  Graduatinfj"  or  "  /Wa."— Incomparably  best,  but  unnecessarily  expen- 
sive. 

oci:l.vrs  (eye-pieces). 

Negative  (Iluyghens*)  always  meant,  unless  otherwise  stated.  Qnallty 
(and  performance)  varies  greatly,  though  seldom  suspected. 

Tirn-inch.  —  (The  A  or  No.  1  of  most  makers.)  X*  5.  Best  for  general 
use.    Should  always  be  negative. 

O/if-mr/i.  —  (Often  named  B  or  C,  or  No.  2  or  3.)  X  10.  Use  for  Mi- 
crometry, occasionally  for  observations,  and  generally  as  achromatic  con- 
denser. If  willing  to  add  $5.00  or  $10.00,  substitute  Kellner's  orthoscopic, 
by  European  or  American  makers  (superb  field),  or  Tolles*  orthoscopic, 
by  Boston  Optical  Works  (field  narrow^er,  but  peculiarly  clear). 

OBJECTiVKS.     (If  extravagant  anywhere,  put  It  here.) 

All  above  50°  angular  aperture,  should  have  at\)ustnient  for  cover  glass. 

All  above  about  75°  must  have  the  same. 

Screw  collar.  —  Best. 

Screw  movement  of  outer  tube.— Good  for  cheap  lenses  of  small  angles. 

Sliding  movement  of  outer  tube,  with  oblique  slot. — Good  for  cheap 
lenses  of  small  angles. 

Oue-inrh.  —  X  10  (with  lowest  ocular,  X  about  50;.  Should  be  about 
25°  angular  aperture. 

Ouf-fuurth  or  onr-ffth  incfi.—X  40  or  50  (with  low  ocular.  X  about  200 
or  250).     May  be  75"  to  85°. 

One-iiixth  to  onf-ovihth  inch.  —  X  60  to  80.  (With  low  ocular,  X  about 
300  to  400.)  Should  be  120°  to  140°.  Best  added  after  a  few  years*  expe- 
rience with  the  others. 

*  Magtiifles.  diameters. 
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MAGNIFYING  POWERS. 

Quality  more  than  quantity. 

Theoretical,  —  Oue  inch  X  10.    Oculars  and  objectives  as  above,  X  50, 
100,  200,  400,  800. 
Practical,  —  Should  approximate  to  this. 

ACCESSORIES. 

Essential,  and  should  be  furnished  free. 
A  few  glass  slides  and  covers  ;  stage-plates  with  ledge ;  pipettes  ;  pliers ;  and 
needles  mounted  in  handles. 

Desirable,  for  medical  and  general  use. 
Compressorium,  or  animalcule  cage. 
Curved  scissors  (sideways) . 
Camera  lucida,  for  drawing  and  micrometry."' 
Stage  micrometer. 
Graduat4td  Draw-tube. 

Cylindrical  fitting f  below  stage,  to  use  ocular  for  achromatic  condenser. 
Beagents.    (In  twelve  one  or  two  ounce  vials.) 
Turn  table,  and  mounting  materials. 

Desirable,  more  for  general  than  medical  use. 

Condensing  lens,  on  separate  stand,  for  opaque  objects,  and  for  parallel 
light,  etc. ;  or  condensing  lens  to  limb  or  stage  of  Instrument,  for  opaque 
objects ;  or  mirror  on  curved  arm,  to  swing  above  stage,  for  opaque  ob- 
jects; or  mirror  removable  to  stage  or  separate  stand  for  opaque  objects. 

Spotted  lens,  or  glass  paraboloid,  for  translucent  objects. 

Stage  forceps. 

Maltioood  finder. 

PRICK. 

Including  walnut  or  mahogany  case,  850  to  $100.    Varies  with  quantity 
and  quality  of  work  and  reputation  of  maker. 
Less,  at  present,  unsatisfactory. 
More,  unnecessary. 
About  double,  by  substituting  binocular  stand. 

*  For  occasional  measuremcntt  tlie  camera  l8  entirely  satlKfuctory.  Wliere  large  numbers 
of  measurements  are  tu  be  made,  this  nietliiHl  is  not  sufllciontly  rapid  and  convenient.  Dr. 
Whlte-B  micrometer,  a  semicircle  of  thin  f(lsss.  graduated  at  tlie  straight  edge,  and  lying  upon 
the  diapliragm  in  fucus  of  the  eye  leuit,  \a  most  used  by  the  writer  for  this  purpose.  WItli  low 
powers  the  object  is  easily  brought  up  obliquely  to  the  rt^iulred  iM)8ltlon;  for  high  powers  the 
Jackson  at^ustlng  screw  must  be  used,  unlCAS  the  stand  have  a  mechanical  stage.  The  simplest 
ocular  micrometer,  and  best  for  general  students*  use.  Is  a  circular  disc  cut,  to  fit,  fVom  the 
centre  of*a  rather  thin  stage-uilcromcter  graduated  to  hundredths  or  to  two-hundredths  of  an 
Inch,  and  lying,  only  when  used,  upon  the  diaphragm  in  the  ocular  like  Dr.  Wliite*s  form. 
Ttala  rather  thicic  circle  is  more  durable,  more  easily  obtained  and  handled,  and  capable  of 
giving  unexpectedly  good  results.    It  should  cost  $2  or  $U. 
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HIBEnNATION   OF    THE  JUMI'INT,  MOrSE. 

BY   PROF.  SASnoRS   TESSET. 


On  the  18th  of  Janiuiry  of  the  prosciit  jeiir  (  1S72),  I  went 
with  Dr.  A.  Patlwn  of  Vinceiiiie^,  liKlianti,  to  visit  a  inouiiil  rUuo- 
tcil  nboiit  u  mile  or  a  mile  uriI  a  half  in  sm  easterly  direction  ftom 
Vinc-eRiien.  While  di^rging  in  tlic  mound  in  aeureh  of  relit'M  tint 
might  throw  light  upon  its  origin  and  IiiBtory,  we  puidg  to  a  ncHt 
about  two  feet  below  the  surface  of  the  <;rotind,  careftilly  mad«>  of 
bits  of.  ^rass,  and  in  this  nest  wan  a  .)nin|)tng  Mouse  {Jacniui  Jlud- 
soniiis  Hiiird)  apparently  dead.  It  was  coilotl  up  an  tightly  as  it 
could  lie,  the  nose  being  placed  npon  the  belly,  and  the  long  tuil 
cotle<l  around  the  ball-like  form  which  llic  animal  had  iiRKiimoil.  I 
took  the  little  rnouac  into  my  hand.    It  exhibited  no  motion  or  sign 

^_ of  life.     Its  eyes  and  mouth  were 

shut  tight,  and  its  little  foi-e  feet 
or  hands  were  shut  and  ]>lacMl 
close  together.  Everything  indica- 
te I  tl  at  the  mouse  was  [>crfeclly 
lea  I  excepting  the  fact  that  it 
w  s  nut  as  rigid  as  perhaps  u  dead 
mou'.c  would  he  in  tlic  winter.  I 
tied  tlic  mouse  and  nest  in  my 
hnnlkcrchicf  aid  cancl  them  to  Vinocniies.  Arriving  at  Dr. 
Paitu  s  ofllcc  I  untie  I  m\  trcasuris  and  took  out  the  mouse  and 
held  It  for  some  t  m(  n  n  >  1  in  1  it  still  exiiibitcd  no  sign  of 
life  t  It  it  ki  gth  I  tl  o  ight  I  S1W  a  very  slight  movement  in  one 
of  the  I  in  I  legs  Irescntly  there  was  a  very  slight  movement 
of  tU  leal  ^ct  so  feeble  that  one  c<nhl  hardly  he  sure  it  was  real. 
Then  tlure  uiine  to  be  some  CMdcmc  of  brcuthing,  and  a  slight 
pressure  of  my  lingers  upon  the  tail  near  the  hotly  was  followed 
by  an  immediate  but  feeble  movement  of  one  of  the  hind  1(^. 
At  length  there  was  unmistakable  evidence  that  the  animnl  was 
breathing,  but  the  breathing  was  a  labored  action,  and  seeminglj* 
performed  willi  great  ililllculty.  As  the  mouse  became  warmer  the 
signs  of  life  became  more  and  more  marketl :  and  in  tlie  course  of 
the  same  afternoon  on  whicli  I  brouglit  it  into  the  warm  room  it 
(330) 
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became  perfectly  active,  and  was  as  ready  to  jump  about  as  any 
other  member  of  its  species. 

I  put  this  mouse  into  a  little  tin  box  with  holes  in  the  cover, 
and  took  him  with  nie  in  my  journeyings,  taking  care  to  put 
in  the  l>ox  a  portion  of  an  ear  of  corn  and  pieces  of  paper.  It 
ate  the  corn  by  gnawing  from  the  outside  of  tlie  kernel,  and 
it  gnawed  the  paper  into  l>it8  with  which  it  made  a  nest.  On  the 
fonrth  day  after  its  capture  I  gave  it  water  which  it  seemed  to 
relish.  On  the  23d  of  January  I  took  it  with  nie  to  Klgin,  Illinois, 
nearly  three  hundred  miles  farther  north  than  tlie  region  where  I 
found  the  specimen.  The  weather  was  intensely  cold.  Taking 
the  mouse  fVom  the  box,  I  placed  it  on  a  newspaper  on  a  table, 
and  covered  it  with  a  large  glass  bell,  lifting  the  edge  of  the  glass 
so  as  to  admit  a  supply  of  air.  Under  this  glass  was  placed  a 
good  supply  of  waste  cotton.  Soon  after  it  was  fairly  established 
in  its  new  and  more  commodious  quarters,  it  began  to  clean  every 
part  of  its  body  in  the  most  thorough  manner,  washing  itself  very 
mnch  in  the  same  manner  as  a  cat  washes.  On  coming  to  the 
tail  it  passed  that  long  member,  for  its  whole  length,  through  the 
mouth  from  side  to  side,  beginning  near  the  bo<ly  and  ending  at 
the  tip.  At  night  as  soon  as  the  lights  were  put  out  the  mouse 
l>egan  gnawing  the  paper,  and  during  the  night  it  gnawed  all  the 
newspaper  it  could  reach,  and  nuule  the  fragments  and  the  cotton 
into  a  large  nest  perhaps  live  or  six  inches  in  diameter,  and  estab- 
lished itself  in  the  centre.  Here  it  spent  the  succeeding  ([ay. 
The  next  night  it  was  supplied  with  more  papiM*,  and  it  gnawed  all 
it  could  reach,  and  thus  spirnt  a  large  part  of  the  night  in  work. 
I  could  hear  the  work  going  on  when  I  was  awake.  In  the  morn- 
ing it  appeared  to  be  reposing  on  the  top  of  its  nest ;  but  after 
watching  it  for  some  timo,  and  seeing  no  motion,  I  lifted  up  the 
glass  and  took  the  mouse  in  my  hand.  It  showed  no  signs  of  life. 
I  now  felt  that  perhaps  my  l>et  was  indeed  really  dead ;  but^n 
remembering  what  I  had  previously  seen,  I  resolved  to  try  to  restore 
it  again  to  activity.  IJ3'  holding  it  in  my  hand  and  thus  warming 
it,  the  mouse  soon  began  to  show  signs  of  life,  and  although  it  was 
nearly  the  whole  day  in  coming  back  to  activit}',  at  last  it  was  as 
lively  as  ever,  and  afterward,  on  being  set  free  in  the  room,  it 
moved  about  so  swiftly  l>y  means  of  its  long  leaps,  that  it  required 
two  of  us  a  long  time  to  capture  it  uninjured. 

On  the  evening  of  February  Gth  I  reached  my  home  in  Williams- 
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town,  and  on  my  arrival  the  mouse  was  in  good  condition.  But 
the  next  morning  it  was  again  apparently  dead  ;  in  the  course  of 
tlie  da}',  however,  being  placed  where  it  was  warm,  it  gradually 
came  back  again  to  activity  as  before. 

This  mouse,  then,  when  dug  from  the  mound  was  in  a  state  of 
the  most  profound  lethargj',  —  if  torpidit}*  be  too  strong  a  term, — 
and  it  is  safe  to  infer  that  it  would  have  so  remained  till  8])ring, 
had  it  not  been  removed  into  a  warmer  temperature ;  and  this 
lethargy  or  torpidity  was  as  iu tense,  so  far  at  least  as  regards 
external  appearances,  as  that  seen  in  other  animals,  not  except- 
ing reptiles  and  batrachians. 

I  may  add  that  the  observations  above  detailed  show  that  this 
mouse  is  capable  of  passing  into  the  deepest  lethargic  state  in  a 
single  night,  and  of  returning,  when  warmed,  to  activity  again  on 
the  succee<ling  day. 

The  Jumping  Mouse  is  verj-  quiet  in  the  daytime,  but  very 
active  at  night.  When  disturbed  in  its  nest  it  vigorously  rei)els 
the  attack  b}'  striking  with  its  fore  feet  with  the  greatest  rapidity. 
It  apparentl}^  does  not  seek  to  bite  me. 

Since  the  above  was  written  the  mouse  has  repeated  the  exhibi- 
tions detailed  above,  and  at  least  once  since  the  beginning  of 
April.  A  colder  night  tiian  usual  seems  to  ftirnish  the  occasion 
for  it  to  go  into  a  state  of  the  most  profound  lethargy. 


THE  WHITE  COFFEE-LEAF  MINER. 

BY  B.    PICKMAN   3IANN.* 


-•o^ 


The  observations  upon  which  I  base  the  following  history  of 
that  insect  {Ccmiostoma  coJfeeUum)  which  is  the  greatest  enemy 
to  the  cofToe-culturc  of  Brazil,  were  made  in  the  autumn  and  win- 
ter of  the  vear  1871,  at  the  fazendas  of  Sao  Sobastilio  and  Secre- 
tario.  in  the  township  of  Vassouras,  Province  of  Rio  de  Janeiro, 
Brazil. 

At  Sao  Sebastitio,  to  whose  owner,  my  esteemed  friend  Snr. 
Lindorf  Moreira  do  Vasconcollos,  I  return   my   most  heartfelt 

*  A  Rei)ort  as  Entomolosri^t  to  the  Govonimcnt  of  Brazil. 
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thanks  for  his  unbounded  hospitality  and  kindness,  my  observa- 
tions extended  through  tlie  greater  part  of  the  month  of  March. 

At  Secretario  I  continued  my  observations  until  the  latter  part 
of  June,  aided  by  the  s^-mpath}'  and  coi^peration  of  the  proprietor, 
Dr.  Christovao  Corrca  e  Castro,  one  of  the  most  enlightened  and 
progressive  men  whom  I  had  the  pleasure  of  knowing  in  Brazil. 

The  acknowledgment  of  my  deep  gratitude  is  due  also  to  Col. 
Antonio  Corroa  e  Castro  for  his  tender  care  of  me  during  a  month 
when  I  was  prostrated  b}'  severe  sickness. 

I  have  arranged  my  account  of  the  insect  under  headings,  for 
greater  convenience  to  the  future  investigator,  and  have  added  an 
explanation  of  the  less  familiar  words  used,  for  the  benefit  of  those 
who  are  not  acquainted  with  the  science  of  entomolog}'. 

Food-plant^  and  Indications  of  the  preHpnre  of  the  Insect, — The 
caterpillar  (larva)  lives  in  the  leaves  of  the  coflee-tree  {Coffea 
AraJbica)^  where  the  injury  done  by  it  is  shown  I)}'  the  presence 
of  rust-colored  blotches  on  the  upper  surface  of  the  leaf.  These 
blotches  are  sometimes  almost  ))lack  in  the  centre. 

Aft«r  the  larva  has  stopped  feeding,  and  changed  to  a  chrysalis 
(pupa),  the  slender,  white  chrysalis-case  (cocoon)  covered  with 
its  silken  web  may  easily  be  found  in  a  fold  of  the  leaf. 

The  moths  (imagos)  wlwse  beautifully  ornamented,  silveiy  wings 
hardlj'  cover  tlie  breadth  of  tiie  little  finger  nail,  rest  upon  the  leaves 
and  branches  of  the  tree  when  quiet,  but  are  easily  disturbed. 
Then  the^'  lly  actively  wMth  a  jerking  flight. 

ScAentific  Name, —  The  name  of  the  genus  {Cemhstoma)  is 
derived  from  the  Oreek  words  AVy/i/;^,  meaning  muzzle^  and  (rzoiia^ 
meaning  month,  so  that  it  may  be  translated  muzzle-mouth.  This 
name  was  given  by  Zeller,  in  the  year  1848  (in  the  '^Linntea 
Entomologica,"  vol.  iii,  p.  273),  because  the  hairs  on  the  side  of 
the  face  are  so  long  as  to  cover  up  the  mouth.  It  should  be  ac- 
cented on  the  antepeiuiltimate  syllable.  Since  it  is  neuter  in 
gender,  because  (T-ro/m  is  neuter,  the  specific  name  must  be  neuter 
also.  The  specific  name  is  taken  from  the  scientific  name  of  the 
food-plant,  with  a  termination  indicating  the  small  size  of  the 
insect. 

Synonyme, —  The  insect  was  called  Elachista  coffoella  by  Ouerin- 
Meneville  in  his  memoir  (to  which  I  shall  often  refer  hereafter), 
because  at  the  time  when  he  described  it,  the  genus  Cemiostoma 
had  not  been  established,  and  the  genus  Elachista  was  still  consid- 
ered of  such  extent  as  to  include  this  species. 


334  TIIK   WHITE   COFFEK-LEAF   MINER. 

It  was  referred  to  under  the  same  name  by  Nictiier  in  his 
pamphlet  on  the  enemies  of  the  coffee- tree  in  Ceylon. 

Vernacular  vames. —  Gucrin-Mrneville.  who  described  it  aH  com- 
ing from  the  Antilles,  called  it  "  L'Elachiste  dii  Cafier."* 

In  Brazil  it  is  called  "  A  Borboleta  do  Cafezal,"  the  coffee-plan- 
tation butterfly  or  moth,  but  I  should  think  it  much  more  sutis- 
factor\'  to  unite  accuracy  with  defmiteness  b^'  giving  it  the  name 
of  the  White  Coffee-leaf  Miner,  because  other  species  of  moths 
are  found  also  living  on  tiie  coffee-tree,  and  a  black  coffee-leaf 
miner  {Gracilariaf  coffeifoUella)  is  known  in  Ceylon. 

Erroneous  names. —  Tliis  is  probably  the  insect  referred  to 
doubtfully  as  a  Bucculatrix  (  ?)  by  Stainton  iii  tlie  *'  Kntomologi»t*8 
Weekly  Intelligencer,"  vol.  iv  (1858),  p.  70. 

Imago. — The  outspread  wings  of  the  perfect  insect  (imago) 
measure  from  tip  to  tip  between  four  and  six  millimeters.  The 
body  is  about  two  millimeters  long.  Silvery  white  scales  cover 
the  head  and  face,  the  body  below,  the  upper  side  of  the  fh)iit 
wings,  and  the  legs,  except  tlie  tips  of  the  first,  second  and 
fourth  foot-joints  (tarsi),  upon  the  upper  side  of  which  the  scales 
are  black.  In  my  specimens,  which  are  not  in  good  condition,  the 
upper  side  of  the  hind-body  (abdomen)  is  bare  and  of  a  yellowish 
brown  color.  The  antenna;  are  smoky  black,  except  at  the  >>ase. 
The  front  wings  are  long  in  proportion  to  their  breadth.  On  the 
upper  side  of  each,  at  the  extremity  of  the  inner  edge  (inner  an- 
gle) is  a  large  steel-blue  or  black  spot,  which  has  a  violet  lustre. 
This  siK)t  is  bordered  on  the  sides  towards  the  base  and  front  edge 
of  the  wing  by  a  goldeuryellow  band,  which  is  continuetl  toward 
the  end  of  the  wing.  At  more  than  half  the  distance  from  the 
base  of  the  wing  to  the  tip,  arises  from  the  front  edge  (costa) 
another  golden-yellow  band,  with  converging  sides,  bordered  on 
each  edge  with  black  scales,  which  runs  obli<piely  toward  the  lilack 
spot,  and  sometimes  almost  reaches  the  golden  edging  of  that 
spot.  Beyond  an  inter^'aI  of  about  the  width  of  this  band  nearer 
the  tip  of  the  wing  (apex)  arises  another  band  of  the  same  color, 
but  wider  and  shorter,  and  bordered  only  on  the  inside  with  black 
scales.  This  band  runs  less  obliquely  toward  the  black  spot, 
but  does  not  meet  the  other  bands.  About  as  far  beyond  the  sec- 
ond band  as  that  is  beyond  the  first,  a  line  of  black  scales  arises 

♦  The  effect  upon  the  leave-?  waa  calle<.l  "  rouille"  (rust),  by  the  people  of  the  coun- 
try, who  did  not  know  to  what  it  was  dae,  and  ascribed  it  to  the  action  of  the  son. 
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from  the  costa,  and  runs  obliqucl}'  to  a  point  at  some  distance 
beyond  the  black  spot.  Still  nearer  the  end  arises  another  line  of 
block  scales,  which  runs  less  obliquely,  and  meets  the  Ibnner  at 
it6  termination,  the  two  thus  forming  an  acute  angle.  The  inner 
and  outer  edges  of  the  front  wings,  and  tiie  whole  circumference  of 
the  hind  wings  bear  long  smoky-black  or  brown  fringes.  The 
hind  wings  are  very  narrow  and  pointed.  They  are  smoky-black 
on  both  the  upper  and  under  sides.*  The  front  wings  arc  of  the 
same  color  on  the  under  side.  From  the  front  of  the  head  pro- 
jects a  spreading  tuft  of  silver}*- white  hairs.  The  scales  behind 
this  tuft  lie  smoothly  back  on  the  head.  The  antenna;  are  about 
three-fourths  as  long  as  the  front  wings,  and  thread-like.  Their 
basal  joints  are  thickly  clothed  with  silvery  hairs,  which  form  a 
velvety  e3''e-cap  as  large  as  the  eyes.     The  eyes  are  black. 

Pupa. —  The  chrysalis  (pupa)  is  two  millimeters  long;  of  a 
yellowish  brown  color.  The  head  is  large  ;  the  e3'es  are  black  ;  the 
limbs  are  glued  to  the  body ;  the  last  pair  of  legs  exten<ls  very 
little  be3'ond  the  tip  of  the  abdomen.  Jt  appears  to  me  that  eight 
abdominal  segments  are  visible. 

Cocoon, —  The  cocoon  is  five  millimeters  long,  slender,  spindle- 
shaped,  formed  of  threads  of  silk  of  a  white  color,  which  are  laid 
lengthwise  and  close  together  upon  the  outside.  It  is  open  at 
each  end  with  a  longitudinal  slit.  It  rests  upon  a  flooring  of  silk, 
and  is  covered  by  a  light  web  of  white  silk,  which  is  spun  across 
one  of  the  furrows  at  the  edge  of  a  leaf.  This  web  is  a  little 
broader  at  each  end  than  in  the  middle,  and  has  an  opening  in 
each  end  shaped  like  the  point  of  a  lance,  through  which  oi)enings 
the  ends  of  the  cocoon  beneath  mav  be  seen. 

Larva. — The  caterpillar  (larva)  is  four  or  five  millimeters  long, 
and  seventy-five  hundredths  of  a  millimeter  broad  across  the  first 
ring  (prothorax),  which  is  the  widest  part.  It  is  of  a  yellowish 
flesh  color,  partially  transparent.  It  is  flattened,  and  consists  of 
twelve  rings  (segments)  behind  the  head,  between  each  of  which 
the  bodv  is  much  constricted.  The  second  and  third  sejjments 
(which,  with  the  first,  form  the  thorax,)  are  successively  narrower 
than  the  segment  in  front  of  them ;  the  next  three  segments  are 
snccessively  broader,  and  tiie  rest  of  the  segments  (which,  with 
the  three  before  them,  form  the  abdomen),  are  successively  nar- 

*Gudrin  says  (Mom.  etc..  ]i.  I'l)  tliatthey  arc  covereil  with  silTcry  Acalcu  like  the  su- 
periors. 
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When  the  larva  escapes,  it  cuts  an  angular  or  rounded  slit  in 
the  epidermis  near  an  edge  of  the  mine.  This  slit  is  slightly  more 
than  one  millimeter  across,  about  one  and  five-tenths  millimeters 
long. 

Hie  eggs, —  Before  I  had  seen  any  of  the  insects,  I  was  shown 
some  eggs  on  a  coffee-leaf,  which  were  said  to  be  the  cgga  of  this 
moth.  I  was  not  able  to  describe  them  at  the  time,  but  I  think 
they  could  not  have  belonged  to  this  moth,  because  the}'  seemed 
too  large.  Stainton  says,  however  (Xat.  Hist.  Tin.,  i,  324),  that 
the  eggs  of  C.  sciteUum^  which  is  in  its  habits  one  of  the  nearest 
allies  of  this  species,  are  disproportionately  large  for  the  size  of 
the  insect.     Guerin  does. not  describe  the  eggs  in  his  memoir. 

ClcLssificiUion,  —  It  belongs  to  the  suborder  of  scaly-winged 
insects  (Lepidoptera),  which  may  be  known  from  other  winged 
insects  because  their  wings  are  more  or  less  covered  witli  scales, 
which  lap  over  each  other  like  tiles  on  the  roof  of  a  house,  and 
further  they  (in  the  imago  state)  have  no  visible  jaws,  but  either 
have  a  tubular  tongue  formed  of  two  similar  pieces  which  can  be 
rolled  up  like  a  watch-spring,  or  have  no  means  of  taking  food. 

It  belongs  to  the  tribe  of  cloth- worm  moths  (Tineina),  which 
are  all  of  small  size,  and  may  be  known  from  the  other  Lepido- 
ptera because  their  wings,  which  are  elongated,  are  not  split,  but 
are  fringed  with  long  hairs. 

According  to  Zeller  (Linn.  Entom.,  iii  (1848),  p.  250),  the 
only  Tineina  whose  larvas  make  mines  in  leaves,  and  whose  ima- 
gos  have  the  head  covered  with  entirely  smooth  scales,  and  have 
the  lower  joints  of  the  antcnnie  widened  into  an  eye-cnp,  are  in- 
cluded in  the  genera  Cemiostoma  and  Phyllocniatis.  These  genera 
with  others,  were  considered  by  Stainton  (I  know  not  in  what 
work)  to  form  the  family  of  J-ij'onctia  moths  (Lyonetidfe).  Tlie 
genus  Cemiostoma,  to  which  our  insect  belongs,  is  distinguished 
fix)m  the  genus  Phyllocnistis  by  the  absence  of  tongue-shields 
(palpi)  (1.  c,  p.  250),  and  by  the  middle  area  (cell)  of  the  fore 
wings  not  being  closed  (1.  c,  p.  2G')), 

The  genus  Cemiostovui  was  divided  by  Stainton  (Nat.  Hist. 
Tin.,  i,  288)  into  two  groups,  one  of  which  has  the  anterior 
wings  of  the  perfect  insect  white,  while  the  other  has  these  wings 
leaden-gray.  The  former  of  these  groups,  to  which  our  species 
belongs,  contains  six  species,  as  far  as  known  at  present.  These 
are  C  susinellum,  spartifoliellumj   loailesellam^  coffeellum^   labur- 

AMKR.  NATURALIST,  VOL.  VI.  22 
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nellum  and  zandieellum,  Cemiostoma  coffeellum  is  the  only  spe- 
cies of  tlie  genus  3'et  known  outside  of  tlie  limits  of  Europe. 

Our  species  may  be  known  from  the  other  species  of  the  group 
by  the  following  characters :  C.  zancltr^ellum  has  not  the  first 
golden  band  on  the  costa;  in  C.  snsindluni  this  band  extends 
across  the  wing,  reaching  the  inner  angle;  in  C.  laburnellumj 
spartifoUelluni  and  wailesdlum^  this  band  hardly  reaches  to  more 
than  half  the  distance  from  the  costa  to  the  black  spot,  and  the 
second  band  is  bordered  on  both  edges  by  dark  scales.  Further, 
all  the  species  of  the  gi'oup,  except  possibly  C  zanclieeUunij  have 
two  or  three  fuscous  streaks  on  the  fringe,  radiating  from  the 
black  siK)t.     I  can  discover  no  such  streaks  in  this  species. 

1  do  not  fmd  it  recorded  that  any  other  species  of  the  group, 
except  C  laharneUum^  breeds  more  than  once  in  a  year.  Stainton 
says  (Nat.  Ilist.  Tin.,  i,  314)  tiiat  C.  laburnaUuin  breeds  twice. 

Seasons. — The  larvn;  are  said  to  attack  the  new  leaves  in  early 
spring,  and  to  be  found  from  that  time  forth.  As  the  cotfee-tree 
is  evergreen,  it  seems  likely  that  the  period  of  hibernation  is  ver}' 
short  or  none  at  all.  Guerin  says  (Mem.  etc.,  p.  IG)  that  the 
insect  occurs  throughout  the  3'ear  in  the  Antilles,  but  is  more  or 
less  abundant  according  to  the  seasons. 

The  eggs  which  1  have  mentioned  were  seen  on  the  twenty-fiflh 
of  January.  The  planter  who  showed  them  to  me  said  he  had 
seen  the  moths  that  day.  I  found  the  larvie,  pupic,  and  imagos 
from  the  ninth  of  March  until  my  observations  ended  on  the 
twenty-first  of  June. 

Periodicity.  —  (iuerin  says  (Mem.  etc.,  pp.  17,  43)  that  the  eggs 
hatch  seven  or  eight  diiys  after  being  laid.  The  larva*  then  live 
about  fifteen  or  twent}*^  days  within  the  leaf,  after  which  they  make 
their  cocoons.  The  cocoon  is  spun  within  less  than  twenty -four 
hours  after  the  larva  has  left  the  mine.  The  larva-skin  is  thrown 
off  within  twenty- four  hours  after  the  cocoon  is  completed.  I  did 
not  observe  how  long  the  pupa-state  continues.  According  to 
Guerin  (Mem.  etc.,  p.  13,  17),  the  imago  comes  out  of  the  cocoon 
at  the  end  of  six  days.  It  is  not  known  how  long  it  lives.  I 
should  judge  that  it  lived  less  than  two  weeks,  as  that  has  been 
noticed  to  be  the  probable  limit  of  life  in  C.  scitellum  (Entom. 
Monthl.  Mag.,  iv  (1867),  p.  1G2). 

The  history  of  reproduction,  and  of  the  deposition  of  eggs  is 
not  known.     It  must  have  an  important  effect  upon  the  longevity 
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of  the  sexes.  Guerin  says  (Mem.  etc.,  p.  17),  that  the  insect  is 
reproduced  several  times  in  the  year,  in  the  Antilles,  once  in  about 
every  forty  to  fort3'-eight  days.  This  would  allow  for  the  Eggs, 
7  to  8  days ;  Lar\'a,  15  to  20  days ;  Pupation,  2  days ;  Pupa,  i) 
days;  Imago,  10  to  12  days ;  total,  40  to  48  days. 

Habits  of  the  larva, — As  soon  as  tlie  larva  is  hatched  (if  I  mis- 
take not),  it  cuts  through  the  upper  epidermis  of  the  leaf,  and  begins 
to  eat  the  parenchyma.  Usually  it  may  be  found  under  an  edge 
or  an  end  of  the  blotch,  eating.  I  found  no  cast  skins  in  the  mines. 
The  larvae  can  not  be  considered  social,  although  several  are 
often  found  in  one  mine  when  several  mines  have  become  united. 
They  show  no  signs  of  pugnacity  or  mutual  dcstructiveness.  When 
the  lar\*a  is  full-grown  it  escapes  from  the  mine,  and  often,  or 
even  generally,  goes  to  another  leaf  to  make  its  cocoon.  This 
it  can  do  by  letting  itself  drop  with  a  thread  of  silk.  It  then 
makes  its  cocoon  across  one  of  the  furrows  at  the  edge  of  a  leaf, 
on  either  the  upper  or  the  under  surface,  but  oftener  on  the  under 
surface.  The  larva  places  itself  across  the  furrow,  and  begins  a 
web  by  spinning  a  series  of  tlireads  from  one  side  to  beyond  the 
middle  of  the  furrow,  swinging  the  fore  part  of  its  body  back  and 
forth  sidewise.  When  it  has  made  one  side  of  one  end  of  its  web 
thus,  it  spins  a  like  series  of.  threads  to  make  the  other  side,  with- 
out changing  the  position  of  the  hind  part  of  its  bod3\  Thus  an 
opening  is  left  in  the  middle  of  this  end  of  the  web,  in  the  space 
occupied  by  the  body  of  the  larva.  It  then  turns  ground,  and 
places  its  body  across  the  furrow  in  the  opposite  direction.  Here 
it  spins  a  like  series  of  threads  on  each  side  of  it,  from  the  leaf  to 
the  former  part  of  the  web,  leaving  a  similar  opening  in  this  end. 
It  then  retires  beneath  the  web,  and  lays  a  flooring  of  silk.  On 
this  flooring  it  spins  its  cocoon,  laying  the  outside  threads  length- 
wise. 

The  cocoons  are  found  in  the  greatest  abundance  on  the  leaves 
which  are  near  the  ground,  and  frequently  on  leaves  which  have 
never  been  injured. 

HahUs  of  the  Pupa. —  The  larva-skin  is  split  longitudinally  over 
the  middle  line  of  the  head  and  first  two  thoracic  segments.  The 
split  extends  from  the  very  foremost  extremity  of  the  head  to  the 
third  thoracic  segment  {metathorax)  ^  but  does  not  enter  this 
latter.  For  the  certain  observation  of  this  fact,  and  of  the  manner 
in  which  the  pupa-skin  is  burst,  I  am  indebted  to  Dr.  Ilagen, 
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who  pointed  out  to  nic  these  iiitercsting  details.  The  skin  is  then 
thrown  off  and  pushed  out  through  the  posterior  end  of  the 
cocoon. 

Habits  of  the  Imago. — The  pupa-skin  is  split  transversely  across 
the  back  of  the  head  (vertex)  then  longitudinall}'  along  the  sides 
of  the  thorax  as  far  as  the  metathorax.  When  the  imago  emerges, 
the  pupa-skin  is  left  inside  of  the  cocoon,  generally  I  think,  but 
in  some  cases  I  have  found  it  protruding  from  the  anterior  end  of 
the  cocoon,  through  which  the  imago  escapes  b}'  pushing  aside  the 
threads.  It  rests  on  or  under  the  leaves  or  branches,  but  is  easily 
disturbed.  "  It  is  very  lively  and  very  agile,"  as  CiUerin  says 
(Mem.  etc.  p.  16)  ''and  dies  in  all  directions  seeking  to  copulate. 
It  is  seen  to  execute  rapid  bounds,  and  its  jerking  flight  makes  it 
known  even  at  a  distance."  It  flies  in  the  daj'-time,  perhaps  also 
in  the  night-time. 

I  judge  from  the  appearance  of  the  scars  in  the  epidermis,  al- 
ready described,  that  the  eggs  are  laid  unconcealeil  on  the  upper 
surface  of  the  leaf,  singly,  or  in  sets  of  two,  three  or  more,  but 
not  in  immediate  proximity,  and  that  sometimes  two  or  more  sets 
are  placed  on  the  same  leaf.  It  is  not  known  how  many  eggs  are 
laid  by  one  female.  —  To  be  coutin  necL 


EXPLANATION    OF  PLATE  JJ. 

Fi(i.  I.    Imago  of  Cemiottoma  coffeelluniy  maguiflcd  15  iiiameter5«. 

Fi<i.  2.  Empty  luipa-skiu  of  the  same,  pccii  n*om  beneath,  magnified  about  20  diame- 
tei'R.    (The  ]irojectionH  near  the  head  are  the  broken  sidod  of  the  thorax.) 

Fiu. 3.    Larva  of  the  same  fVom  above;  the  head  retracted,  magn.  15  diumete». 

Flo.  \.  Head  of  the  larva  fVom  below,  showing  some  of  the  mouth-parts,  magnified 
aboat  (30  diamcterB. 

Fig.  5.    Cocoon  of  the  Hame,  natural  £>izc;  5a,  the  same  magnifled  3  diameters. 

Fig.  G.  Leaf  of  coffee  tree  natural  nlze,  containing  five  mines  made  liy  ten  larva;^  Ave 
of  the  larvu;  belonging  in  the  four  mines  wholly  figured ;  6fi,  part  of  a  mine 
magnified  10  diameters  to  nhow  the  scar  made  by  the  larva  in  entering  the 
leaf;  (»^,  part  of  a  mine  magnified  5  diameters  to  show  tlie  slit  made  by  the 
larva  iu  leaving  the  mine. 
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<)KMTII<h.<k;i(al  notks  from  tiik  wkst. 


liV    .1.    A.    AI.I.KN. 


II.  NOTKS  ON  TIIIC  lUUDS  OF  I'ol.oKADo. 
('tii.oii\i»«»  Ti.i;i:ii4>i:v  niiltrart^s  poriinim  of  two  v«tv  'liiri-ri'iit 
;;<>i>^r:i|}|iiral  ri'L;inii«i.  its  r:i^ti*rii  half  n»ii>«i«.tiiii;  of  iilaiii-  :iii*I  itn 
wi^t«Tii  liiMipj  r\r«M'iliii;f|y  iiioiiiitaiiiniis.  iiirlinliiit;  M'MTal  «»r  tlio 
liii;lH"«t  prak**  i»r  tin*  l\«»rkv  Mdiintaiii  *iv»ti'iii.  Tlu"*!'  twn  n-jiMn* 
aiT  as  (liM'iHf  t'aiiiiallv  a^  tlii'V  an*  in  i>li\  ^^ir.'il  tVatiin'-*.  'I'lit*  nriii- 
tli«>l«»^ir.'il  character  nt'  tli«'  rastiMii  halt*  ot*  tin*  tmitoiv  ilill'i-is   lit- 

■ 

tie  tVoiii  that  <>t*  tht'  ailji»iiiin«;  |Hirt inns  ot*  Kaii-as.  ali-ra«iv  )>rii'l1y 
liotirfi  ill  thr  N  \  II  i:  \i  i^i  I'or  May.  |i.  -<••>.  <  >ii  niti'iiiii:  th<'  iiioiiii- 
t'iiii<*.  ho\\f\('r.  (»iii>  iiiitiii'ili:ittl\  iiii>4't<«  with  !iiaii\'  «»iM'i*i«>«  »*{  l»ir>l"i 
liiit  -I'm  oil  the  riaiiis.  whiNt  oiil\  :i  Irw  nt*  thtiNi-  i'h:ii:H*|«'i  i-^tii*  i»f 
thi'  rhiiii<*aM*  ImimiiI  in  thf  iiioiiiitaiii  ili-tri«'t.  aii<l  thcM*  oiil\  in  llu* 
lni«ai|  \all«'y-*i»r  ••  P.-uUh"  uliirh  rrju-at  most  ot'  thi*  rhai:Htfii-.|i** 
riatinr-*o|"  tin*  Plain**.  Owiii-^  to  tin-  |irr\  ainuM*  ol"  |oii'»t-  ;»ii«I 
tin-  liiLiliU  ilix'-i^itifil  <"hara«-irr  of  Ihr  •*ni  Lh  f  in  tin*  \\i**»ti  rn  ili*- 
ti  it.  t'li-  nniiil'i'i  of  H|nTirs  of  liiiiU  Imiiii'I  within  it  ^n  atl\  i  \- 
«i»'U  tli:it  ••!"  till*  r:i.tirii.  thi'M"  ln'iiiLj  ill  wi'xtiTii  ('••h«ia  !■»  in  Ihi* 
•  ■iifihii-'  ■••■:i*'iiii  imIIht  ni«»ii'  than  tiii'  avria-^f  niini'»  ■!  ol'  «»|mi-ii'* 
t'«Hin-l    •liiiini!    1h«'    -.iiiK-    Ncaxiiii  in  an  <-i|nal  aira  ••!'  an\    |ii*ittiin  o! 

till-  w h«l    r»'/ii»ii    to   tin-   la^twaiil  •»!*  tin'  Mi'»-«i'»«<i|»|»:   liivii.    iirl 

nii*r«'   than    ti\ii-f   tin*  iimmiImt  t'oiiinl  in  •'<>ir«  •*|iitn<Iin-:  aii'i^i>n  Tin' 
I'lani^. 

A-'  wiinl'l  naiiiiaiU  !••■  «  \|u«  tfl.  wfalri'a-lv  !in«l  in  tin-  iiarriiw 
t:iiifii  I  >M 'I  <.  that  r\i«'n<l  •ll•^Ul  I'lmn  tiif  np>nntain'«  ah'H^  (Ih* 
•«tii:i!n*  I'lir  a  ^IphI  «li-l.»iMr  iiitn  tin*  Plain*  a  tVu  ot*  !)if  *|.ii  ;i'* 
ih'ii:M'*<-!  i-t  i«  ol'  thi-  niiiiinT:iiii  -  :  in^t  a-*  on  th«'«'a^tria  Imi-ii-r  of 
th<  I'lci.^  in  in\  ill'  tilt'  I'liifol  Iiii'Ih  i.|'  the  <-a<<tii  n  )"'ithMi  i>l  !!•■ 
I  iiili- 1  *H*  i!.—  t'>>lliiu  n|>  tin-  -iM-ani  tt>  thr  t'.ii  lln-^i  limit  t't"  :ii'n»- 
fi-il  \  I  J 1-1  I'i-iii.  <  hi  «  lit  I -Mil  L'  tin-  !'«•«•!  hi  lU.  h»»wi\i-i.  wr  arf  I'inU 
W;tl|.ii  'lii-  |ii<  <iiiil  lilt  1:11111.-1:  :iii<l  :«^  w*'  a<l\ath'i'  Wi'<«r\\ai>l  T'iIIm 
ni"l  I-  I  !.  \  iS  I  \  :i!!i  \  -,.  ;iii<|  tilt  I II "I-  til  !hr  tiliilnT  llln-  ot'  tin  S||..\«  \ 
Ii.ii,.ii.  «i  .'I  i.jii  il|\  III!  I  I  wilh  iii"i\  l*i>l  III*  riii'l  li»-i'  *»i"jht  ol*  -'•itm- 
tin?    ui  II-     uii-iicj    till'  III'!*!   nMiiM-i'iM*  iM-ai   tin'  i  antiTii  ha-i-  ■•!'  iIm* 

llli'Ull*  -<lllo. 
.'.I.' 
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The  observations  herein  detailed,  were  made  during  a  journey 
from  Denver  through  the  mountains  to  South  Park,  by  way  of  the 
usual  stage  road  to  Fairplay,  and  thence  up  the  South  Platte  to 
Mount  Lincoln.  Retracing  our  steps  to  Fairplay,  we  struck  east- 
ward across  the  Park  to  the  eastern  spurs  of  the  main  chain,  cross- 
ing these  near  the  northern  base  of  Pike's  l*eak  to  Colorado  City, 
and  thence  to  Denver  along  the  western  edge  of  tlie  Gr  eat  Plains 
The  journey  occu[)ied  about  five  weeks,  and,  as  we  left  Denver  July 
6th,  was  chietly  made  during  the  nesting  season  of  the  birds.  We 
entered  the  foothills  at  a  point  about  fifteen  miles  southwest  of 
I>enver,  where  Bear  Creek  emerges  from  the  mountains  and  enters 
the  Plains.  Leaving  immediately  this  stream,  however,  we  crossed 
a  low  divide  ami  struck  Turkey  Creek,  and  for  many  miles  wound 
along  its  wiUl  canon  up  into  the  mountains.  We  afterwards 
crossed  another  divide  and  reached  the  North  Fork  of  the  South 
Platte  Kiver,  and  continuing  our  southwesterly  course,  through 
valleys  anil  over  moderate  h-.'ights,  finally  entered  South  Park 
at  its  northeastern  extremity.  In-  a  pass  about  ten  thousand  feet 
al»ove  sea-level.     The  vegetation  of  the  t'oothills  was  scantv,  and 

C  ft 

the  hills  themselves  sparsely  woo<led,  the  aridity  of  the  climato 
along  the  eastern  base  of  the  mountains  being  nearly  as  great 
as  that  of  the  adjoining  plains.  Along  Turkey  Creek  rain  in 
fiummer  is  evidently  far  more  frequent  than  to  the  eastwanl,  the 
country  here  being  well  forested.  The  slopes  of  the  mountains 
are  heavily  clothed  with  dillerent  kinds  of  pines  and  spruces, 
.whilst  the  streams  are  densely  fringed  with  willows,  alders,  and 
several  small  species  of  poplars  and  birches.  Here  thousands  of 
bright  tlowers  everywhere  dot  the  valleys,  so  that  with  the  pic- 
tures<iueness  of  the  scenery,  the  beauty  of  these  mountain  glens 
is  doubtless  rarely  equalled  elsewhere  on  the  continent.  Here 
also  is  a  spot  of  fascinating  interest  to  the  ornithologist ;  this 
immediate  region  being  n|)parently  one  of  the  richest  in  bird-life 
to  be  found  in  this  part  of  the  Kocky  Mountains, 

J\'issing  on  to  the  North  Fork  of  the  South  Platte,  we  find  a 
somewhat  less  varie<l  fauna  an<l  fiora,  we  having  left  behind  us 
many  species  of  both  the  birds  and  fiowers  that  made  Turkey 
Creek    vallev   so  attractive.     Here  and  there  the  vallev   of  the 

ft-  * 

North  Fork  spreads  out  into  broad  grassy  bottom-lands,  which 
are  already  the  homes  of  enterprising  mountaineers,  whose  rude 
log-cabins  one  meets  with  unexpected  frequency.     Further  on,  the 
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mountains  are  still  less  hcavilv  woode<l,  with  here  and  there  wide 
grassy  openings ;  the  flowers  are  less  numerous,  the  animal  life 
less  varied,  the  birds  especially  being  notably  scarcer,  wliilst 
everywhere  there  are  evidences  of  a  rather  arid  climate.  South 
Park  itself  is  almost  as  ari<l  as  the  Plains,  with  much  the  same 
vegetation  and  general  aspects,  representing,  in  fact,  the  Plains 
in  miniature. 

Following  along  the  northern  edge  of  the  Park  we  pass  Fair- 
play  and  follow  up  the  valley  of  the  South  Platte  to  its  source  at 
the  northern  base  of  Mount  Lincoln.  The  Platte  vallev  above 
Fairplay  is  again  a  moister  region,  with  a  richer  flora  and  fauna 
and  with  the  declivities  of  the  hills  heavily  wooiled.  The  abun- 
dance of  large  briglit  flowers  is  again  a  conspicuous  feature, 
even  to  considerably  above  timber  line,  the  grassj'  8lo]>es  far 
above  the  limit  of  the  coniferous  vegetation  being  tliickly  set 
with  flowers  of  ricliest  tints,  even  at  altitudes  exceeding  thirteen 
thousand  feet.  Camping  a  week  near  the  eastern  base  of  Mount 
Lincoln,  at  the  old  mining  town  of  Montgomery,  and  making 
excursions  to  the  tops  of  the  neighboring  peaks,  we  tlien  retraced 
our  steps  to  Fairplay,  and  continued  thence  eastward  across  South 
Park  to  the  eastern  spurs  of  the  mountains.  These  spurs  we  Gnd 
are  irregularly  wooded,  with  frequent  grassy  intervals  of  consider- 
able extent,  forming  a  series  of  little  Parks.  There  is  not  nmch 
that  is  attractive  in  the  scantv  vejr<*tation,  and  birds  and  animals 
of  all  kinds  are  scarce,  the  country  being  again  comparatively 
arid.  In  the  valley  of  the  North  Fork  oats  and  potatoes  of  the 
finest  quality  are  raised,  though  liable  to  injury  from  frosts,  hut 
the  drvness  of  the  climate  in  and  about  South  Park,  thou<;h  a 
milder  region,  renders  irrigation  necessary  for  the  production  of 
grains  and  vegetables.  It  is  nevertheless  an  excellent  grazing 
countr3',  stock  wintering  well  here,  as  in  fact  in  all  the  principal 
mountain  valleys,  gathering  their  own  subsistence  in  winter  as 
well  as  in  summer.  From  Colorado  City  to  Denver  our  road  led 
quite  near  to  the  foothills.  The  streams  were  well  fringed 
with  willows  and  cottonwoods,  with  here  and  there  detachetl  and 
rather  open  patches  of  coniferous  forest  on  the  ridges,  as  well  as 
occasionally  adjacent  to  the  streams  ;  hence  we  have  here,  as  pre- 
viously remarked,  a  commingling  of  the  birds  of  the  mountains 
with  those  of  the  Plains. 

AVith  this  meagre  sketch  of  the  country  traversed  we  can  now 
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more  intelligently  return  to  the  birds.  Among  the  more  common 
birds  that  one  meets  with  along  the  streams  of  tlie  western  edgt*  of 
the  Great  Plains  are  such  familiar  eastern  species  as  tlic  kingbird, 
catbird,  brown  thrush,  and  the  Baltimore  and  orchard  orioloH,  all 
of  which  appear  to  find  their  western  limit  in  Colorado  at  tlie  bas6 
of  the  Uocky  Mountains,  tliough  further  north  some  of  thorn  ratigo 
nearly  or  quite  across  the  continent.  Of  other  species  characteriH- 
tic  of  the  western  edge  of  the  IMains  are  many  that  oc<rur  not 
only  eastwardly  to  the  Atlantic,  but  also  westward  to  the  Pacific, 
as  the  robin,  yellow  warbler  (I)eurJrfj>ca  cstiro)  the  cliff,  barn, 
white-bellied  and  rough-wingefl  swallows,  the  meadow  lark,  lir»use 
wren«  yellow-breasted  chat,  nipping,  field.  Lincoln's,  and  bay- 
winged  s])arrows.  the  blaek-cap[ied  titmouM?.  red-winged  black- 
bird, re<l-headed  woodi)ecker.  Carolina  dove,  kingfisher,  yellow  bird 
or  goldfinch,  marsh  ami  sparrow  hawks,  the  kilMeer  plover  and 
spotted  sandpii>er.  nearly  all  of  which  were  seen  more  or  less  fre- 
quently throughout  most  of  our  journey  in  the  mountains,  as  well  as 
at  their  eastern  base.  The  loggerhead  shrike  was  rx'casionally  s^ren 
as  were  also  such  common  species  c>f  the  Plains  as  the  lark  finch. 
lark  bunting.  black-hea<K-«l  sro-i^lieak.  mountain  plover  and  Arkan- 
sas flycatcher,  all  except  the  li»girerlieatl  being  exclu*»iv«-ly  w<-st«'m 
species.  Say's  flyeatcher  wa*  common  near  the  mountains : 
the  western  solitaiy  vireo  \  ]'>-,  jJutttf^'fs  Com-s).  the  we*l- 
tern  woo<l  pewee.  an  L'/'y'*' •  r -,-.  and  the  warblin^r  vin-o  were 
all  frequent.  an«l  wore  met  wi-h  ••"  i-ionally  in  tlie  mountnin-  up 
to  about  ten  thousand  iWx.  Tljr  :.  .rr-'-l  lark  wa-.  abundant  at  all 
favorable  localities  up  :«•  al-jut  tbr  -.iii.e  .'iltitude.  alxA'*  which  no 
localities  such  as  it  u-^ualiv  fr^-jue::**  w«-re  ni^t  with.  The  ijioun- 
tain  mockingbinl  wa-^  li*-:  ••liiy  pr»rs»:!.!  i.er-.  "r':t  wa*  ii!-<;  o''-'-rved 
at  a  eoHMdera'siv  jre:i:rr  :•.::::':"•-.  Of  •:,^  we-t*-nj  fore-t  >•>']•. 
Audubon's  w a r V- j er . : ':. e  v ! •  •! •-: - jr-.-  ii  * w : ! . ■  -v .  r : j •-  ^ r r* '. '-  1 ; i ' j *: ' • : rd . 
the  arctic  t^iwhe.  the  ^ir^:.-'^.\'.T '.  ■■:  Iii:i:.  '.:./»  :!;.' :.  :  J''j  '-o  'l-or-k- 
ru«)  the  we-item  :l.  iljr  ::  1  -r  \../.'..\  :":.■■:.  !>-«>'-  vy,  !j/<-'-k«'r. 
Woodhouse'  6  ar.-  < )  : :.  •-  jt\-  li :  -'. :  -- :  r  ".  ' ; .  ^  • .  Ji :  -  v. .:,- '  -  '.\w:'m.''i.^'\.\\A^. 
magpie  and  rav.-L.  -cj:.-  &..  ::,■:-:  *-..:  i-r-  i.tj,. •:,'.':-.  ^-•.  ^\i.i  iu*jt*: 
so  in  the  foothii'>  tm-l  •  :;  T:.r  '.:;:,-. 

All  t  he  al^ivtr  :.  l ui-r !  '•:■"-  v  rr :  •.  ::,• :  -» ; : :,•  '.  i.  : :. *:  i :  '.•  ■  ;j : '  v  of 
Denver,  or  on  v.-.  ■  .••^ n - v  "' •- :  v.  ^^ :.  r .- .  # ,;  -^  ,*^.  r  ;•  y  i. l.  .  J >*  Jv "v  *:r, 
£nteriug  the  m«-'JL  :.*.:•_•  n-i-.-.-r  -f  ":.i-:«  •— '  ■::.<: ::,_' .^  :.v.':'r  t'sh'.\^'iA, 
Amons  t he  f«x»t L : I ! •?  : _t  /■:  il :j ■:  l  :*■ . . ^ i : ;-.  v  ^ .  i , .sf,,  < '. i;. u, fjL .     'J  :. e 
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chest  nut-backed  snowbird  (Junco  cain'ccps)  was  first  seen  at  aljoat 
seven  tliousaud  feet,  above  which  it  was  common  to  about  the 
timber  line.  Near  this  point  (  seven  thousand  feet )  the  white 
crowned  sparrows,  the  bUick-capped  flycatcliing-warbler  (  lIV/wwiVi 
puHilUi)^  Macgillivray's  warbler,  the  pijjfuiy  nuthatch  and  the 
yellow-bellied  woodpecker  also  first  became  common,  as  did  also 
NuttalTa  whippoorwill,  though  the  latter  doubtless  ranges  down  to 
the  base  of  the  foothills.  It  was  near  this  point  that  the  arctic 
towhe,  the  lazuli  finch,  the  catbinl,  yellow-breasted  chat,  black- 
headed  grosbeak  and  brown  thrush  disappeared.  The  violet-git^en 
swallow,  the  American  ouzel,  the  broad-tail(><l  humming  binl.  the 
pine  finch  and  the  rock  wren,  though  essentially  binls  of  the 
mountains,  were  all  more  or  less  common  among  the  foothills,  and 
were  even  seen  several  miles  out  on  the  Plains. 

As  alivady  remarked,  we  found  ^furkoy  Creek  valley  richer  in 
birds  than  any  other  part  of  the  mountains  we  visited.  Along  its 
upper  part,  and  on  the  north  fork  of  the  South  Platte,  Macgillivray's 
warbler  was  one  of  the  birds  most  frequently  observe*!,  and,  except- 
ing Audubon's  warbler,  which  was  only  moderately  frequent,  was 
the  only  warbler  noticed.  It  was  everywhere  common  along  the 
streams,  keeping  generally  concealed  among  the  willows,  its  song 
being  very  sweet  and  attractive.  IJlanding's  finch  was  equally 
numerous,  and  its  peculiar  song  was  fully  as  pleasing.  It  in  no 
respect  resembles  the  eastern  towhe,  with  which  and  its  allies  it 
is  associated  by  systematic  writers,  far  more  resembling  the  gnnip 
of  sparrows  so  familiarly  represented  at  the  E:ist  by  the  white- 
throat,  than  any  other  group — resembling  these  in  its  habits,  song 
and  general  aspect,  and  from  which  it  <lifiers  chiefly  in  its  relatively 
longer  tail.  The  chipping  sparrow  was  frequent,  and  we  occasion- 
ally met  with  little  parties  of  the  chestnut-backed  snowbinl,  which 
in  notes,  habits  and  general  appearances  so  nearly  resembles  the 
connnon  eastern  snowbinl  as  to  Ik*  scarcely  distinguishable  from 
it  when  a  few  yards  distant.  The  great  crested  jay  (Cyuinmi 
macrolojthn)^  was  everywhere  conspicuous,  and  though  soditierent- 
in  color  and  other  features,  forcibly  reminds  one  of  the  easterly 
bluejay:  being  fully  as  restless  an<l  noisy.  The  magpie,  thonghi 
less  fre(iuent  nnd  more  wary,  was  scarcely  less  prominent,  possess- 
ing many  of  the  ways  an<l  the  garrulousness  of  its  near  allies,  the* 
jays.  Lewis's  woodpecker  was  perhaps  the  most  numerous  of  the 
Piddff*^  though  the  red-shafted  and  red-headed  were  coiumon,  as 
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were  also  the  hairy  and  yellow-bellied.  Lewis's  differed  considera- 
bly iVom  the  others  in  habits,  rising  into  the  air  almost  vertically 
to  a  great  height,  apparently  in  pursuit  of  insects,  descending 
again  as  abmptly  to  repeat  soon  tlie  same  nianoeuvre.  The 
specimens  of  hairy  woodpecker  taken  by  us  represented  typically 
tiie  form  known  as  Harris's  woodpecker,  which  differs  from  the 
eastern  form  in  being  darker,  with  fewer  of  the  rounded  white 
spots  on  the  wings.  The  phnnago  of  the  old  birds  was  much  worn 
and  very  ragged  and  the  white  of  the  belly  deeply  stained  with 
dusky,  but  the  full-grown  young  were  as  white  below  as  in  the 
eastern  forfti,  showing  the  dusky  color  of  the  old  birds  on  these 
parts  to  be  the  result  of  stains  acquired  from  the  fire-blackened 
trees. 

The  pigmy  nuthatch  was  also  numerous,  more  resend)ling  in  its 
habits  the  kinglets  and  titmice, —  like  them  hunting  about  the 
extremities  of  the  branches,  hanging  head  downwards  —  than  the 
common  larger  species  of  the  East.  It  is  not  only  gregarious 
with  those  of  its  own  kind,  but  associates  freely  with  the  titmice 
and  the  ruby  crowned  kinglet,  all  keeping  up  a  lively,  social 
twitter.  The  violet-green  swallow,  one  of  the  most  beautiful  of 
the  Ilinmdines,  was  everywhere  numerous,  breeding  in  deserted 
woodpeckers'  holes,  and  far  outnuuiboririg  all  the  other  Ilirun- 
dines  together.  A  single  specimen  of  Townsend's  flycjitcher,  a 
bird  somewhat  allied  to  the  thrushes,  though  generally  associated 
with  the  chatterers,  an<l  formerly  with  the  flycatchers,  was 
taken  on  Deer  Creek.  Wilson's  thrush  was  observed  at  intervals, 
and  the  hermit  thrush  was  everywhere  quite  common.  The  broad- 
tailed  luimmingbird  (SeJasophorus j)hitf/cerci(s)  ^  the  only  represent- 
ative of  the  Trochilfthv^  was  excossiv(?ly  numerous,  and  though 
somewhat  larger  and  otherwise  difl'orent  from  the  eastern  ruby- 
throat,  might  easily  be  mistaken  for  it  by  the  casual  observer.  The 
shrill  whistling  of  his  w^ings,  caused  by  the  excessive  attenuation  ot 
the  outer  primaries,  is,  however,  a  peculiarity  one  is  sure  to  notice. 
Near  one  of  our  camps  we  heard  scores  of  Nuttall's  whippoorwills, 
several  of  which  were  dimly  seen,  but  tlu»  darkness  preventeil  our 
making  their  acquaintance  "•  autoptically."  The  dusky  grouse 
(Tetnw  obscurus),  apparently  common,  was  the  only  representa- 
tive of  the  grouse  family  we  met  with  in  the  mountains,  except  the 
white-tailed  ptarmigan,  soon  to  be  more  particularly  mentioned. 
Above  eight  thousand  feet,  Lincoln's  sparrow  was  the  most  abun- 
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daiit  repreMnUliv*  of  thp  FrinijiUiiiir,  nltliuujtU  Ui*  wlilU 
irnn  aUn  uxct^oilinjfly  uiiumtoiis,  oint  IxiLli  [tiniie*'  \nty  pie 
•ongA. 

In  Sontli  Park  wc  rotinil  the  binU  fkr  1cm  ■ 
■atlclpatod.  In  the  ton»ta  contlKUoUH  to  ll  occur  rao*!  of  tfa* 
qwclca  a)r«wl^  euiitncnitctl,  exc«|it  i>r  counw  Ihci  Tew  «hu*r  verti- 
cal nagtf  iw  limittil  lu  ui  nltitmli-  t.'onalilvnilti.v  Inn  than  that  at 
Um  Pari(.  lllrti*  aro  nino  niinierous  nIoD);  tbi>  wiUo<r-«kirt«d 
atriMiiM,  HUrl  luRiiy  hiiils  arv  tuft  wlUi  uuiiihk  the  jiine*  Ihat  iwuitl- 
ly  (.-over  tlie  Uiw  riilK^n  liy  wliluti  llie  ([i-nitrnllj-  k'tel  Mirfiuw  of  Um 
pnrk  U  tlivfniifle<l.  'I'luiae  |>rn|terly  fluu-uc(«ri«tk)  of  tlw  l'*f* 
Itwlf  niimtHT  IcM*  Uinn  a  iloxt^ii  H(wcic8,  nad  mv  nattily  xtcb  ■■ 
charartvriM  tbo  I'lniim.  The  eiivnnna  auil  bay-wiiiftnl  •|MiTo«a, 
Uic  boriMHl  Urk.  tark  finch  nnd  niomliiw  lark,  tlw  kllkWr  ami 
moiintulu  pluver«  nm  by  far  tlip  iiiuat  niinu'rons.  Tte  TTT  niil 
aparrow  waa  ui  nbiimlnnt  on  Jfirt^rwm  Cit'fk,  Ihat  I  kitlail  nwmttf 
twi^ity  nnt'  mtKiiin);  iti  an  Ixmr'n  ttliootint;  nml  tmiml  aarflrml  dmI*. 
N(*ar  FnlrpluT,  vhen>  w<-  spf  nl  twvpral  ilnys,  tlio  bUu-b«ap|>«al  Ijo 
ealolilDK-warltb-r  (  117/Mttiii  fi'i»IUn)  niuitbi>  nuiot  uiiui«ruiu  of  Ika 
iDWtitivHTOUh  a]M>cie«,  lli«  wllluw   Uiit^ki'lH  bIoiik    tlu)   Plattu   tmi 

LilMW'bcn'  bein)i  fUll  of  ttinm.  An  Kiupldonfu  *wt  »\m>  vntamon, 
I  lli4'lianl*oii*>  wwxl  powoc.  Tbp*c  with  a  ■iuglf  pair  ot 
idw)  p«iri'(>ii  (CoHto/ma bonalit)  wcrvlh^oiilr  r«|>r<-*a-nla(iT«« 
of  tlM'  7\irHnnitl«e  luvt  with  liiur  atwtit  tltn  I'urk.  11m-  Kmfiik-mcM 
tt*tiaifaU.il  thf  iianiu  Uit'nliUi'a  a*  tlio  ltycittchiii|i  tinr(tlt-r,  anil  hail 
Uie  jH-culiar  habit  {  for  a  AyiiiU'hPr  of  lliii>  Kriiiiii )  u(  lii'lintt  m  Itw 
thk-ki^la  M  an  to  rcn-liT  it  ilitlk'iilt  to  rnptiin-,  likr  IIh>  AtwUaa  ty- 
ealrbiT  of  Hh)  Ka«l,  of  wblt'b  it  i*  Un  we*torn  aiiald^ir.  H«Tcral 
niMta  men  ri)tiii>),  both  of  llila  Hiirrim  auil  Uie  wood  |N'<r(«.     Th» 

I  wliltA-hellloilaD'IcUrrawnlliiwiiwnra  cntunuiu  lilrui>iili>ea,  UtolaiUr 
■ting  nndi-f  tlw>  miv«n  of  tUo  liuiur*  in  Fairplay.  ami  IIm*  f'lniMr 
woodpMtkora'  holtMl,  The  choitimt-bnrknl  ■nowbinl  wa* 
ocmiraon.  Imt  the  irhll«^roirn«<l  aiid  LIdroIu's  (imutow  wer*  bj 
fkr  tin!  mmt  nniovrtm*  uf  the  friottilliiiv  l>lnl*,  aa  wa*  Urewer'a 
blackliinl  antifi>K  tlM  Irtrriibr,  llw  only  otln-r  a|im>i*-a  uf  tUa 
family  oImctkoI  Iwing  Uw  oonimun  mc-ailow  lark.  TIm  warbling 
rirwi  waa  tba  iinly  *in<o  obwrTi<d,  ami  thia  aim-tra  crt-n  waa  aot 
ftMinvnt.  Tl>a  mmnMici  lioniw  irn-n  waa  abiiintant,  and  the  red- 
bMadMl  and  lh»  beaullAil  M'lllhuiiMMra  aoodiwukEra  iSfJkjffOfilctM 
tt'ffliamMumii)  ware  tnurv  or  Un»  mmuiun.     Wt  ban  •liot  our  flm 
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purple  finches,  and  the  song  sparrow  was  occasional,  being  more 
namerous  here  than  elsewhere  on  our  journey. 

The  vicinity  of  mount  Lincoln  was  b\-  far  the  most  interesting 
locality  we  visited,  where  we  spent  a  week  in  a  hasty  ornithologi- 
cal reconnoissance  of  the  immediate  region,  our  excursions  extend- 
ing from  about  twelve  thousand  five  hundred  feet  above  sea-level 
to  the  top  of  Mt.  Lincoln,  whose  bald  summit  rises  to  nearly  a 
thousand  feet  above  timber  line.  About  thirty-live  species  were 
found  ranging  up  to  or  above  the  limit  of  trees,  the  most  of  which 
were  tolerably  common.  The  hermit  thrush,  Audubon's  warbler, 
the  mountain  and  black  capped  chickadees,  the  ruby-crowned 
kinglet,  the  chipping  and  Lincoln's  sparrows,  the  red-shafted, 
hair^',  three-toed  and  yellow-bellied  woodpeckers,  the  arctic  blue- 
bin! ,  the  Canada  and  great-crested  ja3*s  and  the  pine  finch 
were  all  more  or  less  common  up  to  the  forest  line.  The  robin,  a 
common  bird  throughout  this  portion  of  the  mountains,  was  met 
with  far  above  the  timber  line,  and  its  nest  was  found  within  a 
few  hundred  feet  of  the  tree  limit.  The  spotted  sandpiper  and 
the  American  ouzel  were  both  seen  up  to  the  very  source  of  the 
South  Platte,  and  a  nest  of  the  former  found  at  Montgomery, 
thirteen  thousand  feet  above  the  sea.  The  rock  wren  was  seen 
among  the  taluses  above  timber  line,  and  the  purple  finch  was  a 
common  bird  at  Montgomery.  The  bay-winged,  the  savanna  and 
white-crowned  sparrows  ami  the  chestnut-backed  snowbird  were 
all  observed  for  a  considerable  distance  above  the  tree  limit. 
The  white  crowned  and  Lincoln's  finches  are  eminently  birds  of 
the  higher  regions,  as  above  ten  thousand  feet  they  appear  to  out- 
number all  the  other  sparrows  together.  The  broad-tailed  luunming 
bird  already  mentioned,  continued  common  to  far  above  timber 
line,  being  as  much  at  home  among  the  bright  fiowers  growing  on 
the  highest  parts  of  the  mountains  as  in  the  valleys.  The  barn, 
cliff  and  white  bellied  swallows  were  also  more  or  less  abundant 
at  the  same  elevation,  but  breed  of  course  only  lower  down  in 
the  timber  zone.  None  of  the  smaller  birds  were  more  abundant, 
excepting  perhaps  the  two  sparrows  already  mentioned,  than  the 
little  black-capped  flycatching  warbler,  which  was  more  conspicu- 
ous, if  not  absolutely  more  numerous,  among  the  dwarfed  willows 
and  birches  above  timl)er  line  than  at  lower  points,  scolding  the 
intruder  from  almost  every  bush  heap  ;  this  little  bird  being  hence 
eminently  an  alpine  species.     Among  the  snow  fields  of  the  higher 
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partH  of  Iho  niminlalDft  <ri>re  fimn'I  lhfi*o  MMudnll.T  arrtlo  »prei<* 
that  wt-re  nut  met  nllli  lielotf  Ilw  ntiluu  of  aiMW.  TbpM  mtn 
the  tit-lnrk,  tliu  dmy-i-rotminl  Dni-li  {f^uentlirtn  grittinmeka)  »tt4 
tht  wiitii-tmli.ll  [>Uirnii|r<»i  { iM'j'ip-ii  /^ncunr>>.  11m  llt-larft  ww 
almnHiuit,  ivnrlDg  iU  rounj;  ht-ri!,  tKimv  uf  Kliicb  m-rv  lutnllj  «bW 
tit  Ry  111  lalp  iiH  tli<>  lost  «(<f<k  uf  July.  Tlw  Kmy-ffnWDfHl  tatk 
au>l  till*  iilAriulgnu  wori'  Itotii  comiiiou.  Tbr  latter  iIi!K'rn4U  tmla 
the  Uiuliar  In  wiuti^r,  wlii'n  tXf^^  nuinlm-t  nrv  kiUM  f'lt  (ikmI  lif 
tlte  mine».  Tbn  oiily  duck*  iw«n  In  tltc  oljiine  n-jcion  wna  ■  mlaifit 
jmir  or  tho  ct^mmon  gooaanilrr.  A  «iirglc  i|;>i1wtt1l  Rhot  on  the 
Illitto  in  Soiitli  I'nrk  Tr«s  tlic  only  olber  s|>ed«ni  of  the  diwli  trib* 
met  wilh  on  tho  iirownt  Joiimoy. 

N«itr  C'»lura>lu  ('ity  two  ur  tlirvcai>colc*or  blitUnot  yot  ■••»■ 
tlunii)  wi>r«  oliluhif-l  or  •f)Mterv<Hl.  Une  uf  llina  mn*  lb«  llHto 
kntmii  UiiL-ky  MimnUiin  Hwift  { I'auyptrlii  mrhmott'tntty  mUMt  wm 
i|iiit(> nnmvroiii hIhiuI  thi'  bl){li  I'lilfii  in  lh«  "  liankn  of  Ibr  OwW, 
ami  {if  wbirh  nilli  gmnl  ilillU'ully  w(>  ptxHiin-<l  fnar  imi'imwM. 
It  wu  iipittiiiti  lu  liiuoi'euxlliU*  erevloea  ati'l  vBallwririini  biilr*  Is 
tbi)  nxJu,  dlHiut  uiiilwoy  ii|i  the  liluk  vi>rll(»l  Hilb,  aMow  (if  whldi 
an)  luit  )«•■  (ban  thrvi^  lnin<)rt»l  fi^t  bi|i)i.  Tlu^y  vtitaiMl  very  wuj 
for  to  •mall  MnU.  and  flew  with  |*reBt  velocity,  nrrty  •loM^tmHl^ 
■ritlilii  n>ttc4i  of  our  Kan*.  Thf  (;rouD<l  lit  {Chame<i  fiurialm) 
wai  mi-t  will)  n  fow  timo*,  ntfi  oti  vne  of  oar  excnnfonn  «•  h« 
a  liariy  of  n  ilucvn  or  Anvnn  wiJ<Ml|M!ckera  uf  a  •]m>c1m  «•  yrt  a^ 
fHuvnlly  nn>)<>K-riFtc<),  ami  of  which,  iinf«fr1nnai<.-ly,  no  iqteoliMM 
waa  iditaitKo).  Tli(iy  wpm  vrry  wnr>-,  nii<l  IihI  u*  a  iMn^  ohaM 
otvrn-fy  hn>kpn  iimulry,  at  tio  tiiiif>  pi-rniltltnf{  u*  to  apfMXMMlt 
wiUiln  nuiKv  of  ibem.  Otu-  wu  La<Uy  wutinded,  lint  i»mi\y 
MiccMiiltsil  In  vaen]i)uK-  '^  *"  ■>  ■[m^'I<^'  of  th«  ftJxi'  ami  haliita  mT 
Lvwla'v  irooiliMtuker,  riainfc,  likn  tbut  Hii«<-k-a,  ntiiMiat  rerttndlT 
into  Umt  air  In  [Hirauit  of  Inaects,  hut  wn*  quitu  <llllhranlly  colomd 
tlota  any  4)o«crib«<(l  AiBrriran  woodttrrkcr.  TUf  tail  a|ifMMv«l  Ip 
b*  vbolly  wkilo,  oxc«pt  tbe  middle  pair  of  foalbcra,  and  tb««v  »M 
■lao  ooinideraltlo  while  on  the  wlitjia  nod  alK>nl  (be  bcail,  tbe  rrat 
I  of  lli«  plouage  licl»|{  black.  An  we  bad  too  favorable  a  ritw  flf 
ll  to  !•«  luistnki'n  aa  (u  ita  gi-nvral  fbnrartera.  I  inratluti  It  maJaljr 
for  (W  iiurinrMMif  callinK  th«i  attrntion  of  ulhrr  rtiiitora  (»  II,  who 
may  ht-n-aftrr  havr  tlwi  (i]i|Kirt unity  of  viniling  tba  raoanl^aa 
t»inl)-Meat  of  (.'otorailtt  City. 

It  U  uot  nt  cuurM!  auppoaaldc  tkat  lu  our  liaaty  reooBBobiaMa  af 
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five  weeks  of  so  extended  a  region  that  we  saw  all  the  species  to 
be  found  there  at  the  time  of  our  visit,  tliough  we  can  hardly  have 
failed  to  notice  many  that  were  coiumoii.  The  water  birds  we  had 
few  opportunities  to  observe.  Among  the  GruUvn  tlie  greater  and 
lesser  tattlers  {Gruinbetta  vielanoleuca  and  CLflavipes)  the  solitary 
and  red-backeil  sandpipers  {^Rliyacophilas  aoUtarius  and  Palidna 
Americana)  and  the  field  plover  {Actiturus  Bartramiutt)  were  the 
only  species  seen  besides  the  spotted  sandpiper  and  plovers  al- 
ready mentioned ;  and  these  were  only  met  with  at  Lake  Pass, 
the  second  week  in  August.  The  only  heron  observed  was  one 
seen  at  a  distance  near  Denver ;  and  swinuning  birds  were  almost 
equally  few.  The  absence  of  all  flycatchers  of  the  genera  Tyran- 
nus  and  Mgiarchus  in  the  mountains,  and  the  scarcity  of  the  6'^/- 
vicolidfB  were  noticeable  features.  Tiie  absence  of  the  former  at 
localities  above  seven  thousand  feet  is  not  surprising,  since  they 
are  emphatically  southern  forms ;  but  we  confidently  expected  to 
meet  with  a  greater  variety  of  warblers. 

In  conclusion,  a  few  remarks  on  the  ornithological  faunie  of  the 
r^ion  under  consideration.  Although  the  elevation  of  the  Plains 
at  the  eastern  b.ose  of  the  Rocky  Mountains,  in  Colorado,  is 
generally  not  far  from  six  thousand  feet,  reaching  seven  thousand 
feet  only  on  the  divide  between  the  waters  of  the  Platte  and  the 
Arkansas  at  ''Lake  Pass,"  we  have  both  at  Denver  and  Colorado 
City  a  comparatively  southern  fauna,  analogous  in  all  essential 
features  to  the  Carolinian  fauna  of  the  Eastern  Province.  From 
the  base  of  the  mountains  up  to  about  seven  thousand  five  hundred 
feet  we  find  a  fauna  more  nearly  analogous  to  the  Alleghanian  or 
to  that  of  Southern  New  England.  Thence  upward  to  about  ten 
thousand  five  hundred  feet  we  have  a  zone  more  resembling  the 
Canadian  fauna  of  the  East,  or  that  of  northern  New  England. 
From  this  point  upward  to  the  timber  line  the  fauna  is  more  anal- 
ogous to  that  of  the  Iludsonian,  or  that  of  the  shores  of  Hudson's 
Bay  and  the  valley  of  the  McKenzie  River.  Above  this  we  have 
a  region  dotted  with  snow  fields,  where  are  found  several  essen- 
tially arctic  forms. 
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Views  of  the  Microscopic  Would.*  — An  American  hnn(llKx>k 
of  microscop}'  is  too  much  wiinted  to  be  received  in  any  other  than 
a  kindly  spirit.  Prof.  Brocklesby's  "•  Views  of  the  Microscopic 
World,"  Dr.  King's  ''  Microscopist's  Companion  "  and  Dr.  Wythe'a 
*'  Microscopist,"  have  been  unavailable  for  years ;  and  Dr.  Rich- 
ardson's recent  work  is  interesting  exclusively  to  medical  readers. 
Yet  any  one  who  takes  up  the  new  book  with  a  determination  to 
be  unreservedly  pleased  with  it,  cannot  but  be  disappointed  to  find 
it  only  a  new  edition  of  one  of  the  old  ones,  which  ignores  its  pre- 
decessor, and  changes  its  name  with  the  manifest  intention  of 
seeming  like  a  new  work. 

"  Views  of  the  Microscopic  World  "  written  by  the  same  accom- 
plished author  twenty  years  ago,  was  properly  described,  both  by 
its  name  and  in  its  preface,  as  no  manual  of  microscopical  vork, 
but  as  a  common-place  book  of  microscopic  views,  a  collection  of 
almost  disconnected  descriptions  and  illustrations,  each  valued  for 
its  own  merits,  of  what  were  then  unfamiliar  microscopic  objects. 
It  was  written  in  a  thoughtful,  philosophical  and  devout  spirit. 
Fresh  from  the  study  of  Ehrenberg  and  Mantell,  and  from  the  en- 
thusiastic and  successful  use  of  a  (then)  remarkable  microscope, 
the  author  briefly  introduced  and  described  the  instrument,  and 
then,  evidently  with  a  will,  gave  the  longest  chapter  of  the  book, 
full  of  interesting  descriptions  of  the  diverse  organisms  classed 
by  Ehrenberg  under  the  vague  name  of  Infusoria.  Next  came  an 
t erecting  medley  of  information  in  regard  to  Fossil  Infusoria. 
Larger  acjuatic  animals  followed,  up  to  insects,  in  a  short  chapter. 
Then  came  two  chapters,  the  most  valuable  because  the  most 
unique,  with  numerous  lithographic  illustrations  of  wood-sections^ 
and  of  artificial  crystallizations.  A  final  chapter  reviewed  the 
parts  of  insects,  and  threw  into  the  bargain  mammals,  birds,  rep- 
tiles and  fishes — to  say  nothing  of  mollusks  and  vegetables.  The 
volume,  now  little  known,  was  pleasant  and  conversational  in  its 
tone,  the  more  so,  perhaps,  because  informal,  unclassified  and  be- 
yond the  reach  of  scientific  criticism ;  and  though  published  in  an 

•  The  Amateur  Miirrosfopist ;  or  Views  of  tlie  Microscopic  World.    A  Ilamlbook  <rf 
Microscopic  Manipulation  and  Microtcopio  Objects.    By  John  Brocklesby,  A.M.   New 
York :  Wm.  Wood  &  Co.    1871. 
(352) 
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nnattractive  style,  would  have  been  more  successful  had  it  not  ap- 
peared in  advance  of  the  present  demand  for  works  upon  the  sub- 
ject of  which  it  treats. 

The  present  edition  is  the  old  one,  only  moderately  modernized 
by  some  minor  alterations.  The  name  is  changed,  for  the  worse 
as  to  tlie  contents  of  the  volume,  but  for  the  better  as  to  the 
fashion  of  the  day ;  the  impracticable  microscope  of  the  original 
frontispiece  properly  gives  way  to  a  cheap  but  useful  instru- 
ment  of  modem  style ;  a  rewritten  preface  and  introduction 
form  connecting  links  between  the  name  and  the  book ;  and  the 
Infusoria,  though  not  rewritten,  are  somewhat  rearranged  by  the 
separation  of  the  vegetable  forms.  The  rest  of  the  work  is  simply 
reprinted,  with  scarcely  more  than  a  few  verbal  corrections.  The 
wooilcuts  and  lithographs  are  scarcely  equal  in  quality  to  the 
original,  and  a  considerable  number  are  suppressed,  including  a 
part  of  the  interesting  series  of  wood-sections  and  crystallizations, 
the  one  section  of  a  root  being  one  of  the  loved  and  lost. 

The  treatment  of  Diatoms,  and  indeed  "  Infusoria  "  generally, 
of  the  influence  of  temperature  on  vitality,  of  deei)-sea  soundings 
and  dredgings,  and  of  the  microscopic  anatomy  of  the  higher 
plants,  gives  no  hint  of  the  vast  labor,  and  wonderful  results  of 
the  last  twenty  years.  The  unfortunate  haste  with  which  this  edi- 
tion was  prepared,  is  fiirther  shown  by  an  abundance  of  minor 
errors,  such  as  the  failure  to  cut  out  all  the  allusions  to  the  sup- 
pressed plates,  and  the  reference  of  the  second  description  of  a  fig. 
to  the  wrong  cut  (Fig.  2),  which  is  given  in  the  right  place,  in- 
stead of  to  the  right  cut  (Fig.  3),  which  is  given  several  pages  be- 
yond. Of  course  minute  and  teclniical  criticism  would  be  impossi- 
ble in  regard  to  a  book  which  scarcely  claims  to  be  scientific ;  but 
such  errors  as  the  above  should  have  been  corrected,  and  it  would 
scarcely  be  too  much  to  ask  a  slight  improvement  in  classification. 
There  is  a  certain  interest  and  advantage  in  giving,  side  by  side, 
the  hairs  of  insects  and  of  quadrupeds,  and  the  scales  of  insects 
and  of  fishes,  and  the  crystals  from  plants,  and  those  artificially 
formed  upon  slides ;  but  there  can  scarcely  be  any  advantage  in 
throwing  the  corpuscles  of  blood,  the  pollen  of  plants,  and  the 
anatomy  of  the  flea,  all  into  the  same  group. 

Amateur  microscopists  will  want  to  place  this  name-sake  book 
by  the  side  of  the  really  more  serviceable  Lankester's  Half  Hours 
and  Wood's  Common  Objects ;  but  intelligent  general  readers,  and 
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natural  liistory  sttidonta  nn  tbo§c  who  nill  Dnd  it  or  the  moat  mJ 
U§e.  Wo  arc  sincerely  thankful  to  the  iniblislicrH  for  tin-  pmaont 
attractivi?  edition  of  this  lately  uiiattHinubk  work ;  tbotigh  we 
cannot  approve  of  llielr  eeononiy  in  eiipprcsaing  a  pail  of  lh« 
plates,  and  cannot  I)nt  regret  that  tticy  did  not  induce  the  aiitbor 
to  give  us  a  book  written  in  the  apirllof  1871,  iusteoti  of  repub- 
liahiug  the  ideas  of  18JQ. — R.  H.  W. 

Revision  or  some  of  the  Amkricak  BcTTEBPLiei."  —  In  ad- 
vance of  the  publication  of  the  volume  on  the  Butterflies  of  K«*r 
England,  upon  which  Mr.  Scndder  has  been  for  some  lime  en- 
gaged, and  which  is  not  far  from  completion,  the  public  is  prc- 
eeuted  with  thie  digest  of  tlie  results  renclied  by  the  author  In  a 
revised  classification  and  nomenclature  of  the  butterfljoo  of  Ibe 
New  England  and  Middle  States. 

The  four  years  of  almost  continuous  lat>or  wLicIi  the  author  baa 
devoted  to  the  preparation  of  the  volume  above  referreil  to, — the 
abundant  material  wbicli  the  kindness  of  friends  has  placed  at  hi* 
disposal,  the  favorable  opportunity  enjoyed  by  him  during  • 
two  years'  sojourn  in  Europe  for  the  study  of  large  numbers  of 
European  forms  in  connexion  with  our  own,  and  a  persistent 
determination  to  investigate  personally,  so  far  as  possible,  each 
of  the  four  stages  of  every  species  reviewed  by  him,  —  lend  na  to 
indulge  the  bopc  that  the  scheme  submitted  in  the  above  paper 
may  be  received  by  both  American  and  European  lepidoplerists  as 
more  satisfaetorj'  than  any  which  has  preceded  it.  It  is  presented 
nt  the  present  time,  to  alford  op]>orttmity  for  esaminutiou  and 
criticism,  and  for  the  correction  in  the  forthcoming  volume  ofoDjr 
errors  which  mny  be  discovered. 

Although  it  has  long  been  evident  that  many  changes  must  ooo- 
essanly  be  mode  in  the  classification  and  noinenclatnre  of  our 
diurnals,  yet  those  introduced  in  this  paper  ore  bo  nnmeroos,  sad 
some  of  so  radical  a  nature,  that  the  entomological  public  will  be 
startled  nt  their  presentation,  and  prompted  to  look  for  soma  way 
of  escape  ^m  their  unpalatable  acceptance. 

Of  the  butterflies  occurring  in  New  England  and  ac^oining  States, 
probably  exceeding  one  hundred  and  twenly-flve  species,  only 
eleven  of  Uie  number  retain  unaltered,  in  this  revision,  tlie  uamet 

•  A  SyaUmatlE  ItCTlilou  of  m>ui«  <jf  Uiu  Aiuulcau  BuUnrlllCa.  wUli  Inivf  nol*«  do  Uiv** 
Rjr  Sanuulll.  Si-mMer.   P)<vm  lhi>  ItciiMt tf 
l.ptfc'ltloiaiiielufWe.    Bllcnt.  ItaM.  MH- 
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Qnder  which  they  are  at  present  reconletl  in  our  lists.  It  will 
require  some  time  to  familiarize  the  tongue  with  the  substitution 
of  Basiiarchut  Afft»fn»iix  for  Limeuitis  tirsHhu  2huKn*i>jH^  //«■*•,'*«'  tor 
Apalnra  Clytoun  Pnpilio  Antfo^xi  for  niH«»jv«r  Autio^m^  7iM*f^(//ii 
Ims  for  Thei^a  Arsace.  Stnfmon  TUns  for  Thechi  Mop.^u:i^  and 
Euphcedes  Ghincu*  for  PupHio  T*tm»ts.  It  will  tax  the  memory-  to 
charge  it  with  the  names  of  the  forty-five  genera  in  which  our 
Hesperidie  are  arrangeil :  yet  this,  ami  whatever  else  is  nH|uiriHl. 
should  be  cheerfully  aci-onled,  when  couvinceil  that  the  anluous 
work  of  the  author  has  been  properly  perfomuHl,  for  only  through 
serious  disturbance  is  error  to  be  eliniinateil. 

It  will  be  observetl  that  quite  a  large  number  of  the  generic 
groups  of  lliibner,  with  a  few  of  ScoiK)li  and  Sehrank,  have  been 
reclaimed  from  their  tlesuetude.  This,  the  author  informs  us,  has 
been  done^  only  after  a  critical  stud}*  of  the  history  of  every  genus 
proposed  for  butterflies  down  to  tiie  period  of  lliibner*s  catalogue 
in  1816,  and  in  strict  obeilicncc  to  the  laws  of  priority  regulating 
zoological  nomenclature.  Of  the  many  new  genera  intriHluceil, 
the  characters  of  two  are  presented  in  detail,  drawn  IVom  the  lar- 
val, pupal  and  imaginal  states,  to  serve,  it  is  stated,  as  an  illustra- 
tion of  the  manner  in  which  all  the  genera  will  be  treatinl  in  the 
volume  in  preparation :  these  two  genera  are  Papilio  of  i^innaMis 
(having  P.  Antiojm  for  its  type),  and  Aglais  of  Dahnan  (with  /'. 
urticce  for  its  type)  ;  their  details  occupy  ten  pages. 

The  classification  of  Mr.  Scudder,  exclusive  of  the  generic 
groups  is  as  follows : 


Families. 


NTMPHALES  Linn. 


Sub-fkmllles. 

rORKAi>KA  llorkb. 
Till  HUM  IIorbHt. 


Najadkh  norkh. 


BURALES  Fnbr. 


Htimti  IlUlm. 

I  Vkhtai.km  IIcrbBt. 
\  Ei'iioKi  Ilerbot. 

PAPILIOXIDES  Latr.  rc.tr.  j  2^^;^',Vks '"V,;.''''' 
URBICOLiE  Fabr. 


TrlboJi. 


'  Arrhontrn  HerbKt. 
Phiilrrttti  IlUbn. 
-   /'rri-./Vr/i  IIiTbHt. 
I>ryath»  Horkli. 
Iltimadryudr*  n«>rkh. 

eArmatiWWhw. 

\  A'inU'ti'entr*  Illlbn. 

(  yUlinintiH  llllbu. 

e  Fugacin  Ililbii. 
\  I'oracia  Illlbn. 
(  FruyalUi  IIUl)ii. 


The  Family  NYMPIIALES  embraces  the  Satyridie  of  Swainsun, 
Danaidie  of  Doublcday,  Nymphalidaj  of  Swainson  and  Lybytheidie 
of  Wcstwood.    It  is  equivalent  to  the  Nymphalido*  and  Lemoniidic 
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pnra  (%ubramUy  Libii'thfemic  of  Kii'by'§  cntalogiie,  1871).  Jt  In- 
cluilos  twenly-lhree  genera,  aiiii>ng  which  are  several  eAtablbbed 
by  [liibner  in  ]8lf>.  but  to  whicli  our  s|>ec-ieB  bail  not  hitherto  been 
rcferroil.aa  (Eneis.  Eiio«bn,  Minois,  Mogisto,  Doxocopn  and  I'oly- 
gonia.  Under  Nyniphalis  is  placed  Vanesta  J-aibum,  &»  an  int«r- 
meilinto  form  between  those  ivhlcli  we  liavc  recogiiined  as  Vanessa 
au<I  Grapta.  Vaneuga  Antio/ja  is  made  tlie  ty|>e  of  tiie  reotrictcd 
Liiinmaii  genus  Papilio,  while  Vanessa  is  retniiied  Tor  Ataianla, 
hiinf.i'm  and  ctrdai.  Argynnis  einbracres  Cj/bek,  AphroilUe  and 
Mlantti,  —  a  new  genna,  Siwycrin,  being  cetnbli»I)cd  for  Idatia, 
with  Mi/rhia  and  Bellona  assigned  to  Brenthis  of  Hiibuer.  Our 
Metitjeas  are  gi-oiiped  in  four  genera  as  PhyciotU»  Tluimn  and 
Phi/.  linteilii,  Chiiridnffin  Nycteiii,  Limwtcia  Ilnrriaii,  nnd  EujAg- 
dryan  Phaeton  —  the  Inst  Uiree  generic  groups  l)oing  new.  Wo 
miss  the  original  genus  MelitAin,  the  i-cason  of  whieh  is  notevl- 
dent,  but  we  presume  that  it  has  been  reUined  for  snub  European 
forms  us  Maturmi,  Didt/ma.  Parthenif.  Artemia.  etc.  Our  Ltmenl- 
tides  Dinippe,  Hcji«^t  (=  Proserpina  Edw.)  and  Ar/hnniii  being 
distinct  (Vom  llic  £iiro|ican  forms  are  assigned  to  the  new  gvnuii 
Basilarchia.  Dunajs  [Dnniun].  Jujionia,  Euptoieta  and  Ubytfaia 
remain  ns  before. 

The  family  RURAI^ES  is  a  subdivision  of  the  Linnnaa 
Flbbeii  consisting  of  the  smaller  butterflies,  of  wbich 
marked  with  dark  spots  wei'c  denominnteil  Rurftles  and  those 
pellucid  spots  Urbicolie.  It  \a  equivalent  to  the  Erycinidio  and 
Polyommatidie  of  Swainson's  system,  to  the  Eryeinidw  and  Lyetto- 
idffi  (Leach)  of  Westwood,  Lemoniidse  pars  and  Lyc(enid»  of 
Kirby's  catalogue.  We  note  the  following  disposition  of  material 
in  this  fiimily : 

Our  only  northern  representative  of  the  subfamily  Vkstauu 
Uerbat  (Erycinidie  of  Swainson  —  Ghana  bortniia  Gr.-Bob.,  is 
referred  to  the  genus  Poiystichtis  of  Hiibn.  The  Theclaa  ooosti- 
tuto  the  tribe  Armati  of  Hijbner,  with  a  division  in  sis  genen. 
Meliniis,  tnailacia  and  Lmla  typify  three  new  genera  of  a  single 
species  each,  viz..  Calliparcus,  Mitouri  and  firora.  With  jViTpAMi 
na  the  type,  A«gtiatu»  and  Irvs  form  the  genns  iDcisulia  Minot 
US.  In  the  original  genus  Thecla.  are  retaineil  Ontario,  Liparopa 
(  =:strigOBa),  Edwardaii,  C'i'aniiM  (^inorata),  and  ^Uadka; 
Mi>pi"ia  appears  as  5'rymon  Titua  {Fahr.). 

Of  the   Lycienidip,  onr   four  species  of  the  Argiolua  U-]ie  nn 
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referred  to  Cyaniris  of  Dalman  ;  Scudderii  and  Comyntas  resi^ec- 
tively  to  the  lliibneriaii  genera  of  Lyca^ides  and  Kveres;  for 
Pemhma  the  new  genus  of  Glaiieopsyche  is  established  having 
lAfffdamus  for  its  type.  The  genus  Lycsena,  after  various  limita- 
tions and  some  misapplications,  and  the  last  restriction  in  1832 
by  Swainson  to  species  of  the  European  Phlaeas  type,  is  retained 
for  Americana  and  Epixantlie^  leaving  Thoe  for  tlie  genus  Chryso- 
phanuB  under  the  specific  name  of  Hyllua  by  which  it  was  first 
described  by  Cramer. 

The  family  of  PAPILIONIDES  comprises  the  Danai  and 
Equites  of  Linnffius,  and  the  Picridse  of  later  systcmatists.  In 
it,  fourteen  genera  are  enumerated  in  the  present  paper. 

The  reference  of  Euhule  to  Catopsila  of  Iliibner  instead  of 
Callidryas  Boisd.,  is  in  acconlance  with  Kirby's  recent  arrange- 
ment. Colias  is  retained  for  PhUodke^  EurytJieme  and  Keeicaydin; 
rap€B  and  oleracea  are  removed  to  the  genus  Ganoris  of  Dalman  ; 
protodice  and  cenuUis  to  Synohla*  of  Iliibner. 

The  dismemberment  of  Papilio  reaches  its  greatest  possible 
extent  in  the  assignment  of  our  five  species  to  as  many  genera, 
established  by  Scopoli,  Dalman  and  Ilubner.  Under  their  new 
nomenclature  the}'  present  themselves  as  Laertias  Philenor, 
Pterourus  Troilns^  Euphoeades  Glaucus^  JphicUdes  Ajax  and  Aina- 
rysmm  Polyxenes  (  =  Asterias). 

So  long  ago  as  in  1859,  it  was  announced  that  Mr.  Scudder  was 
engaged  ujwn  a  monograph  of  our  Ilesporidaj.  The  result  of  his 
study  in  this  direction  is  given  in  part,  in  the  83'stematic  arrange- 
ment now  before  us  of  the  heterogeneous  material  which  ha<l  been 
previously  referred  to  the  genera  Eudamus,  Nisoniades,  I^imphila 
and  Ilesperia — the  latter  serving  as  a  convenient  receptacle  for 
whatever  species  nn'glit  not  properly  be  located  elsewhere.  For 
the  order  evoked  from  so  great  confusion,  we  owe  the  author  a 
debt  of  gratitude. 

Under  the  Linntean  name  of  URBICOL^E,  our  American  Hes- 
peridie  (including  all  the  United  States  species  together  with  a 
few  from  Central  America)  are  presented  in  forty-five  genera,  of 
which  number,  thirty-two  are  new.  The  generic  characters  are 
omitted  fVom  the  present  paper,  that  it  might  not  be  unduly  ex- 
tended. As  we  turn  the  pages  in  hurried  review,  among  much 
that  draws  attention,  we  note  the  following : 

To  Thymele  Proteus  Linn.,  of  the  occuiTcnce  of  which  in  New 


358  REVIEWS   AND   BOOK   NOTICES. 

England  we  wore  not  previously  aware,  a  ranjre  is  ascribed  through 
Eastern  North  America  as  far  north  as  Connecticut.  Eptirrfyrens 
Ttf»frKS  (Fabr.)  and  Arhalanut  Lycidan  (Sm.-Abb.)  are  croilited 
with  an  equally  extensive  distribution,  viz.,  from  Florida  to  New 
England.  Indeed,  the  range  of  the  members  of  this  family  is  in 
such  marked  contnist  with  those  of  the  other  groups,  that  the 
occurrence  in  New  York  or  New  Euglan<1  of  any  of  the  Southern 
forms  need  not  occasion  surprise.  OUfjoria  macnlata  (E<lw.), 
which  on  page  Gl  of  the  paper  under  notice,  is  assigned  to  Florida, 
has  on  one  (xrcasion  been  capture<l  in  New  York,  latitude  42^®. 
As  ranging  from  the  Gulf  to  the  Eastern  States,  the  following 
llesperians  are  recorded  in  these  pages  :  lictthyllifs^  Pyhidpft,  Brizo^ 
^ftirt kill's^  Jlornttns^  Cafidlns^  Nmnftor^  ritdts^  Sanioset,  TA}fj«in^ 
Zubuhm^  Phyhaus^  ASuasdctis^  Huron ^  Brett ns  (z=  Wingiiia).  J'Jfje' 
remet,  Ohjnthns  and  MonfKo,  Additional  information  of  distribu- 
tion would  undoubtedlv  materiallv  extend  the  above  list. 

The  species  of  Nisouiades,  with  the  exception  of  CatuUus^ 
which  is  made  the  type  of  a  new  genus,  Pholisora,  are  referriHl  to 
Erj-nnis  of  Schrank,  in  accordance  with  Staudinger's  restriction 
from  its  original  extension  over  all  the  Pluropean  IIes|>erian8. 
Hesperia  is  limited  to  the  few  species  of  the  European  imdvtv  ^vpo, 
our  only  northern  representatives  being  //.  tesHPlhda  nov.  sp.^Peuu. 
to  Texas)  and  //.  cfintaurem  Ranib.  (=z  Wyandot  fklw). 

Some  jfood  service  is  rendered  in  the  determination  of  svnon- 
ymy,  as  may  appear  from  the  following  citations  :  Xumitor  Fabr.= 
puer  Ilubn.  and  marginatus  Harris;  *Samo,se/ Scudd.  =  alternata 
Gr.-Kob. ;  loira  Scudd.  =  vitellius  Sm.-Abb. ;  Logan  E<lw.  =  Del- 
aware Edw. ;  ^tiKf  lioisd.  =z  Egeremet  Scudd. ;  bhuacuki  Gr.- 
Rob.=  Aconootus  Scudd. ;  Taumas  Fabr.  =  Ahaton  Ilarr. ;  Ara'us 
Sm.-Abb.  =  Alonoco  Scudd.  and  punctella  Gr.-Rob. 

Wi*  welcome  this  revision  as  an  exceed injjlv  valuable  contribu- 
tion  to  Ami'rican  Lopidopterology,  —  the  more  welcome  as  lore- 
telling  the  bounteous  harvest  to  be  enjoyed,  when  the  fruits  of 
years  of  culture  and  of  toil  over  extended  fields,  shall  be  spreatl 
before  us,  in  the  volume  of  which  this  modest  pamphlet  is  the 
precursor. 

A  few  typographical  errors  occur  in  the  paper.*     It  certainly 

*r:iKC  10,  llnc2'<.  for  P<)LY<  hloims  r^vW  P4H.v<'iiw>uos;  i).2<>,  1.2.  for  Teleni*  re.ij 
SdcniA :  \t.  31. 1. 1,  for  MTTOURI  read  MITOURA ;  |».  XU  1.  .12.  f<»r  LY<:i>AR\rj«  r^tid 
Lycdami's  ;  p.  .V),  1.  l(!,o//ii7  "  hni  never  boon  descrilMMl  ;  it  ;"  p.  3<{,  tmnnftt  Lyc»na 
No.  2  to  ChryAophaniii»  on  ^aiiie  page;  p.  :ii),  1.0,  for  Palidnk  r«a(/ Tkudnk;  p.  3U.1. 
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rcBrot*  ^roiil  creilit  upon  llic  gcntlpinpn  under  whoso  piipeiviBioii 
the  pa[ipr  wa8  printed,  tliat  without  llie  opportunity  of  revision  by 
Ibe  HHthor,  and  from  ninnusoript  cloBoly  written  on  both  sides  of 
■,  as  we  inddentally  lenrn,  so  very  lew  errors  should  have 
oocmrreii. 

BntDs  or  Kassas.* — The  present  list.  "Iboiigh  based  npon  the 
personal  obscr\ations  of  the  author  during  a  residence  of  six 
Jeara  in  Kansas."  docs  nut  purport  to  be  a  complete  catalogue  of 
th*  binls  of  ttiat  State.  It  euibmcfs  t)ie  names  of  two  hundred 
ami  thirty-nine  species,  and  contains  short  notes  respecting  the 
relative  aliundance  and  special  haunts  of  most  of  thern.  ^Iiilst 
of  oonsiderable  value  as  a  fannal  list,  it  alwnnds  in  errors  to  such 
Ul  extent  as  greotly  to  impair  its  usefulness.  Among  the  one 
bundrei)  species  marked  witli  an  asterisk  to  allow  that  tbey  are 
"known  to  breed  in  Kansas"  we  find  Rrtjulua  calmiduUi,  Detidraca 
eorwuita,  PCnicota  "canade»»U,"  PnMeifUn  Uiacn,  ami  JEijlaiitia 

nipalmatttt,  whose  southeru  limit  in  the  breeding  season  is  well 
known  to  be  many  hundred  miles  north  of  Kansas.  On  the  other 
liMni]  such  charac (eristic  and  abundnnt  summer  species  as  Calamo- 
tpixa  biador  and  Cotiimiadus  pa»iierinu»,  ami  ucarly  twenty  others 
well  known  to  breed  in  Kansas,  are  without  the  asterisk, 
jimoug  tlie  species  one  naturally  expects  to  see  in  a  list  of  the 
preteosions  of  the  present,  we  look  in  rain  for  Di-iidneai  ctrrvlea, 
Xlrto  XoveborfKvnirit,  PIvtirapUaneH  nrnaUm,  J'.  Matxownii,  Ouiraca 
atetanocejihala,  Spizella  pnHida,  Peuara  ^^Canmnii,"  Anlrottomua 
TfuUalli,  PedleeeetM  pfiaalanelbia  and  ^■EffialitU  mimtaniu,  all  of 
which  are  more  or  less  common,  whiUt  some  of  them  are  among 
tlw  must  cburnct^ristic  8j>voie6  of  the  middle  and  western  portions 
of  the  state.  Among  tlie  western  species  mentioned  &re  Folco 
polyngrns,  CoUtjiti-t  "hybridng"  Ponnjiixn  biUnratn,  PoMiTnlla  nckis- 
Iowa,  Jhhco  Oregoniis,  Icterus  BuHnckii,  and  CentTOtereua  vro- 
fhaMtaMus,  all  of  which  may  occur  of  course  as  stragglers,  thongh 
TuA  otlcn  seen  in  the  latitude  of  Kansas,  east  of  the  Rooky 
Sfounlains.  I'erhapa  for  Ci'ntrocrrrvus  iirophanianus  the  writer 
.   to   have  written    Pedifenles  phasianfllus.  and    for  -^gi- 


'■VTIIAKE  ttaii  Zt'aiMOMK;  p.  (S.line  II.  for  tWfw(Wn^»>l  Calwrtrj^:  p. 
'  r.pa^.  IHIgm  rtail  Fpar.  TUrrvii  |).1W,I.  Sa,  tor  Tini*>i>  Had  TnsASO; 
'f.ai.ta,ttir  KniI'mtuntflXwIatniii  f.  ie,}.i\  ti'T  IWalta  trtd  /-Vafbii  iiOS.  1.3, 
~     Kr'IiRVA*  mri  EinitMrs:  i>'  W.  I.  a,  air  Bmlfuta  ro«<l  Bultnta. 

iix  llInU  i>ritao>»-    Kr  >'r"»k  II.  Snow.    fmriuBxr  ..r  Kulnial 
ittteattitosr  i"  (be  UiilTonll;  of  Kviiat,  To[i*ka.  UTS.   i^^•.  °. 
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qlitia  semipdlmatna^  ^.  inontanus,  both  of  which  species, 
already  noticed,  are  omitted  from  the  list,  though  it  is  hupX  to 
suppose  that  in  either  case  he  could  luive  mistaken  the  one  binl 
for  the  other. 

While  faunal  lists  of  the  birds  of  the  western  states  and  terri- 
tories ai*e  so  very  desirable,  they  more  than  defeat  their  usefulness 
unless  prepared  with  a  considerable  degree  of  accuracy.  If  the 
writer  of  the  present  list  had  restricted  it  to  a  smaller  locality, 
say  for  instance  a  single  county,  and  had  added  from  his  note 
books  more  explicit  data,  especially  in  respect  to  the  times  of 
arrival  and  departure  of  the  birds,  his  catalogue  would  have  had 
far  more  value  as  a  faunal  record,  and  would  doubtless  have  been 
as  a  whole  much  more  accurate. — J.  A.  A. 

Newton's  Ornithological  Register.* — The  pamphlet  before  us 
is  a  descnption  of  a  Record  of  Ornithological  Observations  made 
by  Messrs.  A.  and  E.  Newton  for  the  years  1850- '59.  Great  a<l- 
vantage  flows  from  a  continuous  series  of  such  observations  in  an}' 
department  of  Natural  History,  and  the  system  devised  and  per- 
fected for  this  purpose  seems  to  us  very  praiseworthy.  It  is  diflS- 
cult  to  gain  an  idea  of  this  unique  register  without  inspection  of 
an  accompanying  lithographic  sheet  representing  a  month's  record 
in  faC'Simile;  but  it  will  sufUcc  to  say  that  the  reconl  is  kept  al- 
most entirely  b}-  means  of  a  few  simple  but  expressive  syuil)ol8,  the 
use  and  purport  of  which  may  be  readily  learned.  By  these  signs 
a  day's  observations  may  be  duly  recorded  in  a  few  moments,  and 
the  svstem  recommends  itself  for  this  if  for  no  other  reason. 
Prof.  Newton  says  that  the  benefits  accruing  were  "out  of  all  pro- 
portion" to  the  time  and  trouble  bestowed  ;  and  not  the  least  of 
these,  was  the  enforcing  of  a  habit  of  close  daily  observation, 
essential  to  the  culture  of  practical  ornithology.  Many  extremely 
valuable,  and  some  novel,  facts  were  ascertained  respecting  the 
movements,  the  pairing,  nesting,  singing  of  birds,  and  their  general 
habits.  It  was  unexpectedl}'  discovered,  among  other  things,  that 
the  meteorological  observations  made  in  the  hope  that  one  set  of 
observations  might  throw  light  on  the  other,  gave  negative  results, 
no  birds  proving  reliable  weatlier-prophets.  We  should  judge  that 
the  digestion  of  the  great  mass  of  material  accumulateil  in  this 

•On  a  Method  of  Registering  Natural  History  Observation**.     By  AUVcd  NevrtOD. 
From  tlie  Norfolk  and  Norwich  8ociety*ts  Proceeding:*,  1870. 
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way  would  be  a  matter  of  much  time  and  care,  but  the  same  is 
true  of  observations  recorded  in  the  usual  manner. 

We  wish  that  a  number  of  copies  of  this  interesting  brochure 
oonld  be  placed  on  sale  at  the  Naturalists'  Agency,  so  that  our 
ornithologists  might  have  the  opportunit}''  of  acquainting  them- 
selves with  the  merits  of  the  record,  and  consider  the  propriety 
of  adopting  the  system.  —  £.  C. 

BOTANY. 
The  Geographical  Distribution  of  Composit-*:.  —  Mr.  G. 
Bentham  read  a  paper  on  this  subject  at  two  recent  meetings  of 
the  Linnoian  Societ3%  in  continuation  of  his  paper  on  the  structure 
of  the  same  order  of  plants  {Academn^  vol.  iii.  p.  73).  Tlie  genera 
and  species  of  this  largest  order  of  flowering  plants  are  about 
equally  distributed  between  the  Old  and  New  World ;  of  the 
genera  about  410  are  found  in  the  former  and  430  in  the  latter; 
of  species,  about  4400  in  the  Old  World  and  a  rather  larger 
number  in  the  New.  Not  quite  70  species  are  common  to  the  two 
hemispheres,  and  these  mostly  belong  to  the  extreme  northern 
regions ;  a  few  are  common  to  New  Zealand  and  Antarctic  America  ; 
not  more  than  a  dozen  tropical  species  are  found  in  both  the  Old 
and  New  World,  and  some  of  these  arc  coast  plants.  The  form 
which  Mr.  Bentham  looks  on  as  prototypic,  and  possibl}'  ancestral 
to  the  whole  order,  includes  a  few  closely  allied  genera,  distin- 
guished by  their  regular  corolla,  belonging  rather  more  to  the 
American  than  the  Old  World  distribution,  being  found  in  Chili, 
with  an  outlying  genus  in  St.  Helena.  Other  tj'pes,  apparently 
of  great  antiquity,  are  found  in  Afri,ca,  Australia,  and  Western 
America.  Since  the  separation  of  the  Indo-Malayan  and  Austra- 
lian regions  from  one  another,  there  appears  to  have  been  a  conti- 
nuit3'  of  races  of  Composite  across  the  tropics  from  south  to 
north.  The  paper,  which  enters  exhaustively  into  the  distribution 
of  the  various  tribes  and  more  inii)ortant  genera,  will  be  published 
in  the  "Journal  of  the  Linna^an  Society."  —  Academy. 

The  Coloring  Matter  of  Fungi.  —  Mr.  W.  C.  Sorby  has  com- 
municated to  "Nature"  a  series  of  observations  on  the  coloring 
matters  of  the  fungi  found  in  his  own  neighborhood  (Sheflield  in 
Yorkshire).  So  far  he  has  been  able  to  determine,  b}'  means 
of  their  optical  and  other  properties,  the  existence  of  at  least 
thirty  distinct  coloring  matters,  and  he  believes  the  number  will 
be  eventually  larger.     The  majority  of  fungi  contain  at  least  two 
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and  mail}'  contain  several  different  colored  substances  which  can 
be  separated  or  perfectly  well  distinguished.  Fully  twenty  have 
such  well-marked  optical  characters  that  they  could  be  recognized 
without  difHculty  in  other  plants ;  but  of  these  only  one  is  known 
to  occur  in  any  plant  not  a  fungus.  This  is  the  fine  orange 
color,  soluble  in  bi-sulphide  of  carbon,  found  in  Calocera  visctma^ 
which  agrees  perfectly  with  the  more  orange-coloreil  xanthopliyll 
of  some  faded  leaves,  and  of  the  exterior  layer  of  the  root  of  the 
carrot.  Closely  allied  species  sometimes  contain  two  different 
kinds  of  coloring  matter  in  common,  but  very  often  one  or  more 
differ;  while  at  the  same  time  species  belonging  to  somewhat 
widel}'  separated  genera  are  occasionally  colored  by  identical 
substances.  Notwithstanding  this,  on  the  whole,  there  ap|>ear8  to 
be  a  very  decided  connection  between  the  general  organization  of 
the  plant  and  the  particular  kind  of  coloring-matter  deveio|)ed 
in  it.—  A.  W.  B. 

New  Stations  of  Rare  Plants. — Saxifrarja  aizoides.  Warsaw 
Glen,  Wyoming  Co.,  N.  Y.  Very  abundant  high  up  on  shaded,  wet 
rocks.  (Oenesee  Shales.)  Also  on  the  west  bank  of  the  Gene- 
see River  at  Portage,  Wyoming  Co.,  N.  Y.  between  the  middle  and 
lower  falls  where  it  occurs,  for  nearl}'  a  mile,  on  the  high  cliffs. 
Found  also  on  the  Gardeau  Bluffs  (425  ft.  high)  still  further 
down  the  river. 

Ly thrum  SaU'caria.     Marshes  at  the  head  of  Cayuga  Lake. 

Prim  ilia  Mhtassinica,  South  bank  of  Fall  Creek,  Ithaca,  just 
below  the  Tri[)hammer  Fall,  —  abundant. 

PinfjKi'cula  vuh/cms,  —  With  the  preceding,  and  also  in  several 
places  on  Cascadilla  Creek,  Itliaca. 

Sistftnbrium  rnnescens,  Enfield  (jlen,  Tompkins  Co. ;  Watkins 
Glen,  Schuyler  Co.,  N.  Y. 

Phlox  snbfilata.  Everywhere  about  Ithaca.  Also  on  the  (»ar- 
deau  Hlutfs,  Wyoming  Co.,  N.  Y. 

Sedma  ternatam.  A  few  specimens  in  the  glen  of  Six  Mile 
Creek,  Ithaca  —  obviously*  indigenous. — I).  S.  Jordan,  Instructor 
in  Botany^  Cornell  University. 

ZOOLOGY. 

A  Rake  Animal. —  On  Saturday,  February  17,  1872,  there  was 
brought  to  me  an  animal  I  had  never  seen  before,  and  which  I 
thought  was  new  to  this  region.     In  general  appearance  it  very 
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mQch  resembled  a  fox,  except  that  it  was  smaller  and  more  slender 
in  its  proportions,  and  it  had  a  ringeil  tail  as  long  as  its  body. 
The  facial  expression  reminded  me  of  a  raccoon.  Ui)on  referring 
to  the  "Quadrupeds  of  America"  I  found  it  to  be  an  animal  of 
which  it  was  the  sole  representative  both  in  genus  and  species, 
for  it  proved  to  be  the  B*tsmriH  (tntiita^  the  generic  name  being 
derivetl  from  a  word  signifying  a  little  fox  and  the  speciGc  name 
having  reference  to  its  manners  and  habits.  It  is  describeil  as 
an  inhabitant  of  Mexico  and  Western  Texas,  was  originally 
found  in  the  vicinity  of  the  Cit}'  of  Mexico  and  referred  to  by 
the  old  Spaniard  Hernandez.  It  was  first  brought  to  the  atten- 
tion of  naturalists  by  Mr.  Deppe  who,  in  182C,  sent  a  specimen 
to  Berlin  from  Western  Texas.  The  Jirst  scientific  description 
was  by  Lichenstein,  who  named  it  as  above.  It  is  carnivorous, 
subsisting  on  small  animals,  birds  and  insects.  Hed  river,  in 
Texas,  is  given  as  its  (extreme  northern  geographical  limit,  and  it 
is  an  interesting  fact  in  natural  history  to  find  such  an  extreme 
southern  species  existing  in  full  size  and  vigor  in  this  so  much 
more  northern  latitude,  so  far  from  what  has  been  considered  its 
native  habitat.  It  suggCvSts  some  interesting  questions.  Is  it 
an  accidental  wanderer  from  its  far-off  home?  This  can  hardly 
be,  for,  although  probably  full  grown,  its  teeth  indicate  it  as  a 
young  animal ;  and  tiie  groat  distance  to  be  travelled  from  Texas 
to  Central  Ohio,  and  tiie  time  nec(»ssarily  consumed  in  the  journe}', 
as  well  as  the  ol)stacles  of  great  rivers  to  be  crossed,  are  against 
the  theory  of  a  single  and  chance  migration  from  its  original 
locality.  Have  we  here,  then,  another  example  of  the  wonderful 
power  of  nature  whicii  enables  the  animal  'mu  the  struggle  for  life" 
to  adapt  itself  to  the  varying  conditions  and  circumstances  with 
which  it  is  surrounded?  For  our  specimen  is  thickl}'  clothed  with 
fhr,  while  its  progenitors,  like  most  other  warm  climate  species, 
were  probably  thinly  covcMH'd  witii  hair,  and  tiiis  fact  is  against 
any  recent  migration,  for  surely  more  tiian  one  season  would  be 
required  to  convert  a  simi)ly  haired,  into  a  fur-bearing  ani- 
mal. I  conclude  our  specimen  was  native  born  in  the  locality 
where  it  was  found,  and  if  others  of  its  species  in  Mexico  and 
Texas  are  without  fur,  our  animal  is  a  descendant  from  tiiose  which, 
perhaps,  through  many  generations,  have  been  gradual!}'  fitted 
for  a  residence  in  a  more  northern  climate. 
The  little  animal  of  which  I  have  been  speaking  measured  thirty- 
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two  inches  from  the  end  of  its  nose  to  the  tip  of  the  tail,  and  when 
living  wouUl  stand,  I  think,  about  seven  inches  in  height.  Its 
body  was  sixteen  and  one-half  and  its  tail  fifteen  and  one-half 
inches  in  length,  with  sixteen  rings  alternately  black  and  white. 
It  was  killed  in  Fairfield  County,  where  I  understand  tliere  were 
two  of  them,  and  as  this  one  is  a  male,  the  other  was  most  prob- 
ably a  female,  and  it  is  to  be  hoped  may  yet  be  capturad. — J. 
SuLLiVANT,  Columbus  J  Ohio, 

Geographical  Distribution  of  Bas:<aris  astcta. —  A  late  num- 
ber of  tlie  ^*Ohio  State  Journal"  contains  an  interesting  account 
by  Prof.  J.  SuUivant,  of  the  capture  of  this  animal  in  Fairfield 
County,  Ohio,  a  locality  considerably  removed  from  the  habitat  of 
the  species  as  hitherto  known.  This  curious  creature,  the  only 
American  representative  of  the  Viverridcn  or  numerous  family  of 
the  civet  cats,  etc.,  of  the  old  world  (though  not  belonging  strictly 
to  that  group  of  animals),  has  always  been  supposed  to  be  a  Mexi- 
can form,  restricted  in  its  northern  range  to  Texas,  Arkansas  and 
corresponding  latitudes,  thence  westward.  (See  AudulK)n  and 
Bachman,  Quad,  of  N.  A.  ii,  p.  314,  pi.  xcviii ;  Baird,  Mam.  of  N. 
A.,  p.  147  ;  Coues,  Am.  Nat.  i,  p.  351.)  As  corroborating  Profes- 
sor SuUivant's  article,  which  gives,  besides,  several  interesting 
facts  and  suggestions,  we  may  state  that  Mr.  J.  A.  Allen,  of  Cam- 
bridge, during  his  recent  explorations  in  the  West,  obtained 
unquestionable  evidence  .of  the  occurrence  of  Bassaris  in  the 
vicinity  of  Fort  Hays,  Kansas. — Elliotf  Coues. 

Colorado  Potato  Beetle.  —  I  notice  that,  in  the  April  No.  of 
the  American  Naturalist,  my  friend  Sanborn  Tenney  is  puzzled 
to  account  for  the  sudden  disappearance  of  the  Colorado  Potato 
Beetle  at  Niles,  Mich.  The  following  extract  from  my  fourth 
Report  ma}'  give  him  some  light  on  the  subject.  They  have  not 
disappeared  for  good,  however,  but  will  doubtless  present  them- 
selves the  coming  season,  though,  mayhap,  in  greatly  reduced 
numbers. 

But  if  the  bugs  themselves  were  unprecedentedlj*  numerous,  so 
also  were  their  natural  enemies.  1  passed  through  potato  patches 
where  almost  ever}-  Donjphora  larva  had  upon  the  back  of  the 
neck,  just  behind  the  head  one  or  more  eggs  of  its  deadly  parasite 
Lifdolla  dvnfphorrn  Riloy  (Hep.  I,  Fig.  48),  which  is  the  only  gen- 
uine parasite  yet  known  to  attack  it ;  and  what  with  the  work  of 
such  natural  enemies  and  the  etibrts  of  man,  the  pest  suddenly 
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became  about  as  scarce  as  it  had  been  numeroiis  before.  All 
aocounts  agree  as  to  the  sudden  diminution  of  its  numbers  in  the 
month  of  June,  and  so  fur  as  Missouri  is  concerned,  it  did  not 
increase  to  any  alarming  extent  during  the  rest  of  the  j'eiir.  The 
disappearance  was,  in  many  sections,  so  thorough  that  it  is  very 
questionable  whether  man  and  natural  cnomios  should  alone  be 
ere<Uted  with  the  cause.  The  spring  was  unconmionl}'  dry  and 
warm,  and,  so  far,  was  favorable  to  the  increase  of  the  insect ;  but 
the  summer  drought  and  extreme  heat  which  followed  were  quite 
unfavorable  to  its  multiplication.  Warm  dry  weather  in  spring  is 
congenial  to  the  growth  and  well-being  of  the  larva^  as  they  swarm 
upon  and  devour  our  vines;  but  at  a  later  stage  of  their  lives 
when  they  have  to  enter  the  earth  to  undergo  tlieir  transforma- 
tions, a  great  many  of  them  will  undoubtedly  die  if  the  earth  con- 
tinues excessively  dry  and  hot.  They  will,  in  short,  be  drietl  and 
baked  to  death.  Those  who  have  ha<l  large  experience  in  breed- 
ing insects,  and  who  understand  the  importance  of  coolness,  and 
especially  of  moisture  in  the  succes>ful  development  of  those  which 
transform  underground,  feel  i)erfectly  warranted  in  such  an  infer- 
ence, even  though  no  systematic  and  acciuate  experiments  have 
been  made  to  test  its  validity.  The  extreme  heat  and  dryness  of 
the  season,  furnished  a  good  opportunity  to  employ  tlie  sun- 
scalding  remedy,  and  it  was  fully  shown  that  in  an  intense  summer 
BUD,  the  larvai  and  even  the  beetles  will  very  generally  die  if 
knocked  from  the  vines  on  to  the  dry  and  heated  ground,  especially 
if  the  vines  have  been  well  hilled  ;  and  it  is  doubtless  because  the 
insec^t  cannot  thrive  when  the  thermometer  ranges  near  100°  F. 
that  the  southern  columns  of  the  spreading  army  extend  far  more 
slowly  than  the  northern.  Moreover,  the  past  summer  was  not  the 
first  one  in  which  the  sudden  disappearance  of  this  insect  under 
conditions  of  heat  and  drought  has  been  noticed ;  for  a  similar 
state  of  things  occurred  in  18G8,  and  Dr.  Henry  Shinier,  of  Mt. 
Carroll,  III.,  then  attributed  such  disappearance  to  the  dryness  of 
the  season.*  We  are  justifiable,  therefore,  in  concluding  that 
while  drj'ness  and  warmth  may  be  very  pleasant  and  agreeable  to 
the  Colorado  Potato  Beetle  in  the  spring  or  in  the  fall,  they  are 
nevertheless  very  destructive  to  it  when  intensified  in  the  summer 
months. —  C.  V.  Riley,  St.  Louis. 

SixoixG  Maryland  Mar>h>t. —  P'or  the  last  forty  years  the 
fact  of  the  common  Maryland  Marmot,  or  Woodchuck,  being  able 
to  sing  like  a  canarj'  bird,  but  in  a  softer,  sweeter  note,  has  been 
quite  familiar  to  myself,  and  others  who  could  be  brought  forward 
as  witnesses.  Mr.  Lockwood  seems  to  have  an  car  to  hear,  which 
calls  out  for  the  thousandth  time  our  statement.  Mr.  Audubon 
Jr.  is  the  only  zoological  naturalist  who  would  lend  a  respectful 
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attention,  to  what  proQt  we  know  not.  For  mj  ^arl  I  mm  pnfMiwI 
to  b«U(»rc  in  any  ftraount  of  animnl  cnpnclty :  not  a  lltb«  »r  wbat 
U  alroady  known  can  he  luroly  commnnicaled  Irt  IbU  gifNTathia 
which  wft  liO{fr  to  kIiow  cr«  long.  Ncithi-r  "  tlip  wtitctling  ••T  lb* 
IV'oiidrliiick  in  its  tmrruw,"  )jy  wliich  wp  aii'lpnitajiil  La  mcutt  Ite 
•aqiriau  or  alarm  chiickk-.  nor  the  loud  cballniKe  or  paKwlo-tMfk 
of  the  HonnoL  of  thn  Sl«rra  Nevada  MU.  oU'.,  are  al  all  alhided 
to  In  tbi?  Folio vrtiiy  retnitrkN. 

Wb«n  a  lad  we  caught  a  vury  young  Mannot.  Mntbrr  fn- 
dently  ron-onitling  cart*,  dr.,  stoutly  rrfuai-il  lo  allow  tb4>  pvL 
Knowing  the  warm  aido  of  a  mother's  tit^nrt,  wf  wlM-ly  rraotred  to 
try  a  liltla^Dnuf  In  order  lognin  paronttil  j>crmlMlon,  ao  lay  ohtar 
brother  and  inyttcir  took  a  uauivr  <>r  milk,  Cur  wv  wi>r«  uirv,  If  «te 
■aw  It  taki'  h»l<l  with  Itolh  irirnnt  irnno  Ilka  a  littlr  lialw  a*  w«  bail, 
tba  victory  wiu  Kurn.  Ilruthi-r  got  all  lliing*  n>iwly,  and  1  InaUtad 
ahu  alionld  jHof  «rf  it  otf .  Hit  klml  hrnrl  ^  irldml.  ■■  WiwUln't  ban 
Itdlf^forlhe  wodd;  it  took  hoMof  thpmlto-  with  IniUi  bamla  an  Ukr 
I  Iltll«  diUd."  It  was  rained.  It  hiul  a  aual  In  Itie  lilllr  hlfh  leimlr 
at  the  cbUdreu'*  table  t\ill  utl.  Its  earnval  antt  fv«llcM  enon- 
placont  purr  aa  it  aci'Ulcl  awa-el  cuke  and  fragrant  vlawla  waa 
wonderfid.  At  length  it  became  as  famllUr  aa  the  flimily  cat  Md 
Anally  burrowed  under  the  ilourstep.  Uy  lni]>rt"Mloi>  I*  now,  and 
hma  alwaya  Iwvn,  that  It  waa  a  fi-uinle.  I  ii>wil  tv  waU-h  th*  pat 
wry  eloM-ly  to  Mt)  huw  it  sung,  n>  i-hildrt'n  are  a|tt  ti>  do.  Tlaa* 
wna  a  slight  ntiiving  of  the  nostrils  and  lips  and  ii)nse«taeaUy 
whiskers  with  an  air  of  unmistakable  happy  or  aefvne  en^nyiMnL 
1  quaatloa  maoh  if  tlila  is  altogether  unkmiwn  lo  ottera.  nlm^B 
OK^dtMf  miturtUitl: — A.  KaMMKi,  M.H.,  Sam  Fm»citrv. 

Tiir.  I'offrtox  or  thk  Caxnut  or  (Jbavitt  ix  1»xct>. —  M. 
Pelis  Ilateau  baa  i-ontrilHited  an  lro|K)r(ant  meniuir  tm  tbU  Biitijact 
lo  the  "  ItiMiolli>^]ue  I'nIvvrM-lle  Arvhitea  dea  Scienetts  t*hy>li|a^ 
at  Nalurellds,"  of  whirh  the  following  is  an  abstract  of  the  ■■si 
inp«>rtant  cotK-lusions  arriieil  si.  ().)  'Ilic  irvntre  irT  gravltjr  te 
Ml  InMnn  Is  situutnl  in  the  terlii-al  and  ineillal  plane  wbii4  liaaw 
akiug  Uie  Ictiigitutliual  asis  of  the  b(*dy.  ii.\  It  uceupbsa  a  pail 
Uun  almost  IdentliMl  in  insects  of  Ibu  annie  sftedas,  tlie  aaow  ms* 
whI  In  the  same  altitude,  i^t.)  'lite  exterior  form  of  tbe  bo^j 
rarely  permits  tlie  determination  of  th«  esael  poaltion  o(  th* 
cvntra  of  gravely  wilhoat  aapcriinent.     (4.)  It  doaa  KM  ooc^iy 
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tlie  same  position  in  the  two  sexes  of  one  species.  It  is  some- 
times less  and  sometimes  more  to  the  rear  in  the  females  than  in 
the  males  and  its  situation  depends  on  the  relations  existing 
between  the  different  dimensions  of  the  individuals.  (;>.)  While 
standing,  the  centre  of  gravity  is  placed  at  the  centre  of  the  abdo- 
men, or  in  the  posterior  portion  of  the  thorax,  and  usually  in  the 
centre  of  the  length  of  the  body.  (6.)  When  an  insect  is  walking 
its  centre  of  gravity  undergoes  constant  displacement  about  a 
mean  point,  but  the  distances  of  displacement  are  too  small  to  be 
measured.  (7.)  The  displacement  of  the  centre  of  gravity  when 
an  insect  passes  from  a  stute  of  repose  to  that  of  flight,  cannot 
be  ascertained  except  with  those  species  where  the  wings  lie 
folded  on  the  back  when  in  a  state  of  repose.  The  displacement 
is  horizontal,  and  from  back  to  front.  (8.)  During  active  flight, 
the  centre  of  gravity  oscillates  continually  about  a  mean  position 
which  corresponds  with  the  instants  when  the  extremities  of  the 
wings  pass  the  point  of  crossing  of  the  S-shaped  curve  which 
they  describe  in  the  air.  (9.)  In  aquatic  insects  it  is  nearer  to 
the  lower  than  to  the  upper  surface  of  the  body.  (10.)  During 
swimming,  the  movements  of  the  posterior  feet,  acting  like  oars, 
determine  the  oscillation  of  the  centre  of  gravity  around  a  mean 
position,  which  answers  to  the  position  of  the  swimming  feet 
placed  at  the  middle  of  their  course. —  A.  W.  B. 

Occurrence  or  the  Scissor-tail  Flycatcher  in  New  Jersey. 
On  the  15th  of  April  last,  a  magniflcent  specimen  of  the  '^  Scissor- 
tail"  (Milvulus  forficatus  Swainson),  was  shot  on  the  Crosswicks 
Meadows,  five  miles  south  of  Trenton,  N.  J.  The  specimen  was 
a  male  bird,  in  full  health  and  feather ;  weighing  two  and  one-half 
ounces  avoirdupois,  and  measuring  thirteen  and  one-half  inches 
firom  the  tip  of  the  beak  to  the  extremity  of  the  tail.  The  bird, 
when  captured,  was  busily  engaged  in  picking  semi-dormant 
insects  from  the  bark  of  the  trees  ;  creeping  about  very  much  as 
is  the  custom  of  the  Certhia  Americana  ;  and  all  the  while,  opening 
and  shutting  the  long  scissor-like  tail.  The  stomach,  on  examina- 
tion, proved  to  be  full  of  small  colcoptera,  insects,  eggs  and  flies. 
The  specimen  has  been  mounted,  and  will  be  forwarded  to  you  in 
a  few  days. 

On  reference  to  the  Pacific  li.  K.  Rep.  vol.  ix,  page  1G8,  we  find 
that  Prof.  Baird  states  that  the  allied  species,  Milv^dua  tyrannus 
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Bon.  is  entitled  to  a  place  in  tlie  United  States  Fauna,  "on  accoant 
of  two  8i)ocimens  in  New  Jerse}',  captured,  at  long  intervalfl  ;  and 
one  or  two  seen  by  Mr.  Audubon  in  the  South-west;"  but  no 
mention  is  ina^le  of  this  species  we  liave  taken  here  in  New  Jersey, 
being  found  fartlier  north  than  Texas,  where  it  is  quite  abundant. 
We  have  already  called  attention  to  the  fact  of  New  Jersey 
being  ''a  sort  of  neutral  ground  in  the  matter  of  geographical 
distribution;"  and  the  occurrence  of  this  southeni  flvcatcher  in 
an  additional  proof  of  the  fact ;  the  more  so,  l>ecause  it  was  taken 
when  the  weather  was  chilly,  and  during  a  spring  more  backward 
than  any  for  the  past  twelve  years.  It  might  perhaps  have  l>een 
easier  to  account  for  the  presenc?  of  this  bird  had  the  season 
been  far  advancetl,  or  had  a  southerly  wind  or  storm  [)revai]ed  for 
a  week  or  ten  days  previously  ;  but  the  ver}'  opposite  of  all  this 
had  been  in  reality  the  case.  —  Ciiarlks  C.  Abbott. 

Habits  of  the  Young  Cuckoo. —  Mr.  Hugh  Blackbom.  of 
Glasgow,  Scotland,  has  publishe<l  an  account  of  a  remarkable 
contest  witnessed  between  the  .young  of  the  cuckoo  and  of  the 
common  meadow  pipit  or  titlark.  The  nests  contained  two 
pipits'  eggs  and  one  cuckoo's,  the  former  of  which  were  hatched 
first.  Within  forty-eight  hours  after  the  hatching  of  the  cuckoo, 
it  had  expelled  both  the  pipits  from  the  nests  and  on  their 
being  replaced  struggled  about  till  it  got  its  back  imder  one  of 
them,  when  it  climbed  backwards  directly  up  the  open  side  of  the 
nest,  and  pitched  the  pipit  from  its  back  on  to  the  e<lge,  finally 
forcing  it  off.  After  this  had  been  done  several  times,  the  pipits 
were  at  length  found  dead  and  cold,  and  when  they  were  then 
replaced  the  cuckoo  made  no  etfort  to  eject  them.  Tlic  singular 
part  of  the  affair  is  that  the  cuckoo  was  perfectly  naked  and  blind, 
while  the  pipits  had  well-developed  quills  on  the  wings  and  back, 
and  had  bright  eyes  partially  open ;  yet  they  seemed  quite  help- 
less under  the  manipulations  of  the  cuckoo,  which  looked  a  much 
less  developed  creature.  Each  time,  the  cuckoo,  though  i)erfectly 
blind,  made  with  unerring  certainty  for  the  open  side  of  the  nest, 
the  only  part  where  it  could  throw  its  burden  down  the  bank  on 
which  the  nest  was  placed. —  A.  W.  B. 

Great  Auk  (Alca  impennis), —  Professor  James  Orton  in  his 
article  on  the  Great  Auk,  American  Naturalist,  Dec,  1869,  page 
540,  says: — "Once  very  abundant  on  both  shores  of  the  North 
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Atlantic,  it  is  now  believed  to  be  cr.t;ivly  extinct,  none  having 
been  seen  or  iieard  of  alive  since  1844,  when  two  were  taken  near 
Iceland." 

Willie  at  Montreal  in  Aug.^  1871,  Mr.  Alfred  Locbevallier,  a 
naturalist  who  has  collected  largely  in  Labrador,  informed  lue  of 
a  specimen  in  his  possession  of  this  supposed  to  be  extinct  species. 
It  was  fonnd  dead  in  the  vicinit}'  of  St.  Angiistin,  Labrador  coast, 
in  November,  1870,  by  some  Indians  from  whom  Mr.  Lechevallier 
obtained  it  while  collecting  there  at  the  time.  It  was  a  male,  and 
although  in  a  very  bad  state  he  preserved  it  and  has  recently  sold 
it  to  a  naturalist  in  France,  who  is  to  send  it  to  Austria. 

Although  it  was  a  very  poor  specimen  he  realized  two  hundred 
dollars. — Butuven  Deane,  Cambridge^  Mass. 

AcTiviTT  OP  Trout  and  Salmon.  —  Frank  Buckland  says  of 
the  American  brook  trout :  "  These  American  fish  are  much  more 
active  and,  I  was  going  to  write  —  it  may  be  even  so  —  intelligent 
fish  than  the  salmon  or  trout  (English).  Possibly  they  may  have 
imbibed  some  of  the  national  American  sharpness.  I  think  I  shall 
consult  them  on  the  Alabama  question." 

I  myself,  while  manipulating  trout  and  salmon,  at  Orland,  last 
November,  learned  that  the  former,  although  not  a  quarter  the 
size  of  the  salmon,  was  the  more  difficult  fish  to  handle.  This 
was  partially  owing  to  the  plump  shape  of  the  trout,  which  caused 
the  hand  to  slip  oH  over  the  head  or  tail,  and  to  a  greater  extent 
to  its  superior  activity.  The  facility  with  which  salmon  yielded 
to  manipulation  was  an  agreeable  surprise.  —  C.  G.  A. 

The  Carolina  Hemiruampiius.  —  My  observations  confirm  and 
extend  Dr.  Coues'  note  (Am.  Naturalist,  vi.,  p.  49,)  on  this 
species.  According  to  my  note-book  the  fish  was  first  seen  by  me 
Sept.  21,  1871,  when  several  specimens  were  taken  in  a  seine  with 
mullet,  and  became  very  abundant  about  the  last  of  the  month. 
At  this  season  vast  schools  of  the  Bluefish  (Pomatomus  saltator) 
were  observed  feeding  upon  the  still  vaster  schools  of  the  Hemi- 
rhamphuSj  which  appear  to  be  their  favorite  food.  I  have  seen  a 
Bluefish,  when  drawn  into  a  boat,  eject  from  its  mouth  as  many 
as  eight  good-sized  Ilemirharaphi. — H.  C.  Yarrow,  M.D.,  U.S.A., 
JFbr*  MacoHj  N.  C. 

Pouched  Rat  {Perognatiis  fasceatus), —  This  is  not  very  abun- 
dant in  Texas.    They  dwell  in  burrows  eight  to  ten  inches  deep, 
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with  subterranean  galleries,  having  several  outlets.  It  has  a  large 
head,  full  lustrous  black  eyes,  teeth  exceedingly  sharp  and  well  net* 
Ears  round  and  one-fourth  of  an  inch  long,  tail  two  inches  long, 
clavate  and  tufted  with  short,  stiff  hair ;  feet  long,  hvc  fingers,  Inxiy 
well  formed  with  muscular  arms  and  thighs. —  G.  Linx'ecum,  Lotig 
Points  Texas.  —  Comimiuicuted  by  the  Smithaonian  Institution. 

A  New  Bikd  to  tiif;  UNrrEi>  States.  An  esteemeil  corresjwnd- 
ent.  Lieutenant  Charles  Bendirc,  U.  S.  Army,  stationed  at  Tucson, 
Arizona,  writes  to  me  concerning  an  owl  of  the  genus  Glauc.iilinm 
which  he  procured  in  that  localit}'.  It  ditlVrs,  he  says,  from  Cas- 
siu's  description  of  G.  gnoma  as  follows:  —  "The  tail-feathers, 
which  are  brown,  are  distinctly  barre<l  with  fulvous,  or  rather  ru- 
fous, fading  into  white  at  the  edges  of  the  inner  webs.  The  feathers 
of  the  head  are  ashy-brown  with  very  narrow  longitudinal  stripes 
of  white.  The  quills  of  the  wing  are  brown,  their  outer  webs  with 
small  triangular  spots  of  pale  rufous,  the  inner  webs  with  larger 
spots  of  the  same  shape,  ash^-  white  fading  to  pure  white  on  the 
edges."  lie  was  thoughtful  enough  to  enclose  some  of  the  char- 
acteristic feathers,  and  on  my  showing  them  to  Mr.  Ridgway,  now 
our  highest  authorit}'  on  American  birds  of  prey,  he  pronounced 
them  to  be  those  of  Glancidium  fei^mjineum^  a  form  not  hitherto 
found  within  our  limits.  —  Elliott  Coues. 

The  Nest,  Eggs,  and  Breeding  Habits  of  llARPORnTNcnrs 
CRissALis.  In  a  later  communication,  containing  much  novel  and 
interesting  information  upon  the  birds  of  southern  Arizona,  Lieu- 
tenant Bondire  furnishes  a  most  excellent  biography  of  this  spe- 
cies, which  I  lose  no  time  in  making  public,  since  nothing  of  spe- 
cial consequence  has  hitherto  been  recor(le<l.  Although  the  bird 
is  still  extremely  rare  in  collections.  Lieutenant  Bendire  took  no 
less  than  six  nests  with  eggs  during  the  fourth  week  of  March  last. 

"The  nest,"  he  writes,  "  is  externally  composed  of  drj*  sticks, 
some  of  which  are  fully  a  quarter  of  an  inch  thick ;  the  lining 
consists  exclusively  of  dry  rotten  fibres  of  a  species  of  wild  hemp, 
or  Asclepias ;  in  none  of  the  nests  did  I  find  any  roots,  leaves  or 
hair.  The  inner  diameter  of  the  nest  is  about  three  inches,  with 
a  depth  of  about  two  inches.  Taking  it  all  together,  it  is  not 
very  artisticall}'  constructed.  None  of  the  nests  were  more  than 
three  feet  from  the  ground.  In  two  cases  I  found  nests  in  a  dense 
bushy  thicket  of  wild  currant,  twice  again  in  willow  bushes,  and 
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in  another  instance  in  an  ironwood  bush.  The  red-vented  thnish 
is  very  shy,  hard  to  observe,  restless  and  quick  in  its  movements. 
It  appears  to  prefer  damp,  shady  localities  near  water  courses,  and 
contines  itself  principally  to  sjwts  where  the  wild  currant  is  al)un- 
dant.  At  present  [Mar.  27],  it  appears  to  feed  principally  on  in- 
sects. Its  flight  is  short  —  only  long  enough  to  enable  the  bird 
to  reach  the  next  clump  of  bushes.  It  seems  to  have  more 
Arequent  recourse  to  running  than  to  flying,  and  dives  through  the 
densest  undergrowth  with  great  facility  and  swiftness.  The  usual 
number  of  eggs  laid  by  this  bird  (strange  as  it  may  appear)  is 
only  tico^  of  an  emerald  green  color,  and  unspotted.  The  first  set 
I  found  [Mar.  22]  contained  small  embryos,  the  third  [next  daj'] 
was  onl}'  a  single  q^^^  with  a  very  large  embryo ;  it  was  broken, 
and  must  have  been  laid  as  early  as  the  tenth  of  March.  From 
the  number  of  nests  taken  it  would  appear  that  this  bird  is 
common ;  but  this  is  by  no  means  the  case,  and  I  believe  I  have 
found  every  nest  of  it  on  the  Rillito.  I  never  saw  the  bird  along 
the  Santa  Cruz  Kiver,  near  Tucson,  or  in  any  other  part  of  the 
Territory  where  I  have  been,  including  a  good  portion  of  the  Salt 
River  and  Gila  country."  Lieutenant  Bendire  is  evidently  ob- 
serving and  collecting  with  zeal,  industry  and  discretion,  in  an 
interesting  an<l  little- worked  field.  Important  results  are  to  be 
anticipated  from  his  labors,  and  1  am  sure  that  other  ornitholo- 
gists join  me  in  wishing  him  abundant  success.  —  Elliott  Coues. 

Intelligence  in  Monkeys.  I  have  two  species  of  Cebns  in  my 
study,  C  capucinus  and  a  half  grown  C.  apeUa,  They  are 
"  Jack*'  and  'Mim,"  and  a  friend  inquires  whether  they  are  not  like 
the  James  and  John  of  scripture,  sons  of  Cohkhn  (ee)  ?  Jack 
displays  a  thousand  traits  of  monkey  ingenuity,  lie  is  an  admi- 
rable catcher,  seldom  missing  anything  from  a  large  brush  to  a 
grain,  using  two  hands  or  one.  His  cage  door  is  fastened  by  two 
hooks,  and  these  are  kej)t  in  their  places  by  nails  driven  in  behind 
them.  He  generally  finds  means  sooner  (;r  later  of  drawing  out 
the  nails,  unhooking  the  hooks,  and  getting  free.  He  then  occu- 
pies himself  in  breaking  up  various  objects  an<l  examining  their 
interior  appearances,  no  doubt  in  search  of  food.  To  prevent  his 
escape  I  fastened  him  by  a  leather  strap  to  the  slats  of  the  cage, 
but  he  soon  untied  the  knot,  and  then  relieved  himself  of  the  strap 
by  cutting  and  drawing  out  the  threads  which  held  the  flaps  for 
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the  buckle.  lie  then  used  the  strap  in  a  novel  way.  He  waa  ao> 
customed  to  catch  his  food  (bread,  i>otatoes,  fniit,  etc.)  with  his 
hands,  when  thrown  to  him.  Sometimes  tlie  pieces  fell  short  three 
or  four  feet.  One  day  he  seized  his  strap  and  began  to  throw  it 
at  the  food,  retaining  his  hold  of  one  end.  He  took  pretty  correct 
aim,  and  finally  drew  the  pieces  to  witliin  reach  of  his  hand.  This 
performance  he  constantly  repeats,  hooking  and  pulling  the  arti- 
cles to  him  in  turns  and  loops  of  the  strap.  Sometimes  he  loses 
his  hold  of  the  strap.  If  the  poker  is  handed  to  him  he  uses 
that  with  some  skill  in  the  recovery  of  the  strap.  When  this  is 
drawn  in,  he  secures  his  food  as  before. 

Here  is  an  act  of  intelligence  which  must  have  been  orighicUed 
by  some  monkey,  since  no  lower  or  ancestral  tj'pe  of  animal  pos- 
sesses the  liands  necessary  for  its  accomplishment.  Whether  origi- 
nated by  Jack,  or  by  some  ancestor  of  the  forest  who  used  vines  for 
the  same  purpose,  cannot  be  readily  ascertained. — Edw.  D.  Cope. 

GEOLOGY. 

A  Glacial  PnEXOMENoy.  —  On  Sunday  afternoon  the  writer  of 
this  visited  the  shore  of  Lake  Winnebago,*  at  the  foot  of  Wash- 
ington street,  and  found  the  ice  in  the  lake  apparently  solid,  with 
the  exception  of  a  narrow  strip  about  twenty  feet  wide,  extend- 
ing along  the  shore  as  far  as  could  be  seen.  In  this  belt  the  ice 
had  thawed  out,  leaving  an  open  space  of  water.  During  Sun- 
day night,  as  will  be  remembered,  a  severe  snow-storm  came  up, 
accompanied  by  a  fierce  east  wind,  blowing  almost  a  hurricane. 
On  Monday  morning  the  ice  in  immense  cubes  was  pile<l  to  the 
height  of  from  twentj'  to  twenty-five  feet  along  the  shore  forming 
a  huge  breastwork  two  or  three  rods  in  width.  So  iK)werful  was 
the  force  with  which  the  ice  moved  that  large  boulders  two  or 
three  feet  in  diameter  were  lifted  high  in  the  air.  Trees  growing 
on  the  beach  were  broken  square  off,  and  in  one  or  two  cases 
torn  out  bodily  by  the  roots  and  carried  several  rods.  Abont 
half  way  between  Washington  and  Merritt  streets,  a  large  bass- 
wood  tree  about  two  feet  in  diameter  formerly  grew  on  the  beach 
but  a  few  feet  from  the  water.  Now  its  trunk  and  roots  lie  at  a 
distance  of  thirty  or  forty  feet,  carried  there  by  the  Irresistible 

*Lake  Winnebago  is  in  Wisconsin.  It  is  twenty-eiglit  miUs  long  and  ten  wide,  cot- 
ering  an  area  of  two  liandred  and  twelve  square  miles.  Similar  phenomena  occur  on 
other  small  lakes  throughout  the  north-west. 
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force  of  the  glacial  upheaval.  At  the  residence  of  R.  J.  Harney 
on  the  bank  of  the  lake,  the  ice  broke  down  and  destroyed  a 
large  number  of  valuable  fruit  trees  and  serious  fears  were  at 
one  time  entertained  that  the  house  would  ])e  carried  away. 

Hundreds  of  spectators  have  visited  the  shore  to  look  at  the 
immense  pile  of  ice  which  is  now  melting  in  the  sun's  rays. —  I. 
A.  Lapham«  Milwaukee.  —  From  the  Oshkosh  Northicestem, 

ANTHROPOLOGY. 

Fossil  Max  ix  France.  —  We  have  a  great  find  here  —  Mr. 
Reviere  of  Paris  has  been  carrying  on  excavations  in  a  bone  cave 
here  for  all  the  past  winter,  digging  it  complctel}'  out.  He  has  at 
last  obtained  a  nearly  complete  skeleton,  skull  perfect,  of  a  large 
sized  fully  grown  man,  at  a  depth  of  about  ten  feet  in  the  accumu- 
lated debris  of  the  cave,  and  the  bottom  is  not  yet  reached.  Its 
position  tells  of  probable  burial,  but  at  that  depth  it  means  some- 
thing. The  skull  is  well  formed,  judging  from  photographs  before 
me. — S.  H.  ScuDDER,  Mentone^  France, 

MICROSCOPY. 

Deep-sea  Life. — One  of  the  latest  contributions  to  our  knowl- 
edge of  this  comparatively  new  branch  of  science,  comes  in  the 
form  of  a  Report  on  the  Cniise  of  the  School-ship  "  Mercurj',"  in 
the  Tropical  Atlantic  Ocean.  The  commissioners  of  public  chari- 
ties and  corrections  of  New  York,  desiring  that  the  practice 
Toyages  of  the  above  named  ship,  which  is  used  as  a  reformatory 
and  nautical  school  for  a  part  of  the  vagrant  boys  under  their 
care,  should  be  made  also  useful  to  science,  furnished  instnictions 
and  apparatus  for  taking  a  series  of  observations,  including  deep- 
sea  soundings,  between  the  coasts  of  Africa  and  of  South  America, 
during  the  early  months  of  1871.  The  microscopical  interest  of 
the  voyage  belongs  to  the  fifty  samples  of  sea  water,  partly  from 
the  surface,  and  partly  from  a  variety  of  depths,  brought  up  by 
means  of  a  water  collecting  c^'linder  attached  to  a  sounding  line, 
and  to  the  specimens  obtained  on  fourteen  occasions  from  the  bot- 
tom, by  means  of  Lieutenant  J.  M.  Brooke's  detaching  apparatus. 
Professor  Henry  Draper's  excellent  and  suggestive  report,  though 
devoted  mainly  to  depths,  currents,  temperatures,  etc.,  presents 
the  following  in  regard  to  organisms:      ''It  needed  no   special 


proof  thjit  oivanio  nintt4-r  was  prca«nt  tn  ^-vtry  ono  of  thMe  un^ 
plwt,  for  Ibo  clwireiit  of  thmi  containiNl  ■hr«<My  aixt   " — ■■'■■• 
mAtcHnI,  wjuM'  of  tliPtn  ijunntitlcit  of  wawiHyl  In  \ari.i, 
fleooni|iuaitit>n.     With  tlii'«c  vcjp'tnlili-  ■almlfliMi'*  wen'  r 

of  iniiiiiU'  ninrinr  animal K.      An  U'liriiiR  apim  Ihinauliji-i': .. 

on  I  niM  II  cm  ting  the  Miliil  mniilni-  of  n  nani|)lr  »T  wiilcr  t>k«-fi  Ittm 
two  ))iini|n>il  fhtb(imi,  tlint  Hip  <ir)!nnii-  nnil  tiiUttli-  iDitii-riiti  waa 
n"t  lp*4  (hnn  rlevfii  gx^r  n-iil.  of  thf  whole.  Tlxiiieh  tlif  >iiisiilitr 
of  iiixBiiic  itnliMliiui-o  illmluiiib»l  oa  tbo  itratnin  uwlpr  eiamlnatirMi 
wu  (IvepiT,  llirn'  alitl  rfmaliui)  n  %'Utlile  amouul  lu  tfar  «  aicr  uf 
ftiur  IiUD'ttml  or  flvr<  ImtnlnxJ  rntliunm.  It  U  jiruliuUR,  (lirrrroro, 
t4ml  ryra  at  Uii"  tiotlnm  cif  tlw  o"Tan  mii-h  nrpantr  ratiatanoe  luajr 
txUt,  nor  im{y  in  <>oliiti>in  nffonltntt  titilrimvnt  to  BDinuUa  inhaMt- 
Ittg  tliTMo  (lark  aliywH^.  it*  IVofoiMKir  W^t-itl41  l1ioni|Moti  luia  «V- 
|{vNt«<l,  but  alao  In  tlio  »>ll(l  f>ta(«.  Ilant*.  of  uuurac,  mnnot  ifnrw 
tlion,  on  acxmant  of  the  alw^ucp  of  llnlil.'*  l*he  fl|M>ctnwxiiie 
rvrfaUil  no  hlUwrtu-unkiiutrn  element  In  tbi-ao  watori.  lir.  <'ar- 
pratrr,  to  wiMni  mem  traiianilltt-il  tlio  apooinifnii  of  tbr  )m>|Ioiii  tity 
tAlnnl  (Vtiii)  1Ii>*  <|iiil|ii  nf  tlir  iuiiiniliii}t  aiiparatu*.  wrilra  i  "  Am  far 
■a  I  ran  ■«>.  tlwy  niii'^iit  of  thi-  onlinnn'  AlUiilii-  niml,  i-halk  in 
prTKXiM  iif  flwrnallon,  witli  tlm  (inllnntr  typM  i>f  (Iwibura  fnraml- 
uifVfK."  Ttie  <!riiiw  nf  tin*  Miri'tiry  fiimUlie*.  In  M-x-rnl  im|ia«> 
lant  ]inrti<,-iiUra,  oiiflriniitiini  of  tlioorira  ilrnvn  nwf*  or  \nm  cuo- 
eliiNh'dy  (Vmo  itiv  liivpHll|tntiou«  of  liw  |tmT>Ung  yvim. 

Ixri-DouAL  LirK.  —  I>r.  J.  lloiiirall.  of  Olaapxr,  In  hi*  revMit 
expcrimmla  on  lliia  anliJM-l,  haa  n-orltUHl  tume  ralbrr  mifnt  and 
pn>lialilj'  oa^'IVil  mneluiiiin*.  Of  lltv  Tnriiina  snlMtonn'*  tiJtMl  to 
prrvent  tW  ih-vHopmcnl  uf  aiilinalmlii'.  pIc.  In  viTtHnlilt-  aad 
■nlmal  luni«{ima,  lti>  rnuml  tin-  tni-lnllk  •alia  tu  In-  h^-  far  Ibr  tmitl 
ptiwrrfkil,  mi1|iIibIp  of  ntppor  fetnixlliix  at  tba  lirwl  of  Uw  iiaL 
Tbr  ifTitiuitr  m-liU  wkiv  ilrflilmlly  Ipm  itnii-lcnt  i  awl  carltolk'  apMl 
ocmpiivl  Hut  llflli  plMv,  not  llw  AmL  I^at  follnwn)  tbo  alkaJine 
eartlia,  whi<-h  »>'ru  all  virj-  lfi«r  i'ti.-«|>t  hldinniuiti?  iif  |M)ta*b.  Il 
wmiUl  arpm  to  Iw  tJm  If-mlinrr  of  tlx-w  fart*  tn  «bnw  lUat  ft* 
nanv  [Mir|>oaM  of  ([i«inf*«'tion.  •uI|>ImI«  itf  cuijimt  wikiI'I  tx)  moat 
elliillrl*;  awl  thai  phroiiik-  adO  ami  btrbromat*  of  polaah  m 
Utter  tltau  the  faabloiuibk*  carbollo  achl. 

Tiia  Natlxk  <w  MiAtM.  —  M.  IkilMir*  hu  rvporUtl  kU  !»■ 
aaarcbra  ujhm)  Ibia  «il>JM:l,  Im  lliv  Fri^ncb  Acwtmjr  uf  !i 
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The  water  of  the  Pontine  MarHhes,  and  of  similar  malarious  re- 
gions, he  found  to  contain  invariably,  along  with  the  common 
infhsoria,  a  minute  algoid  vegetation  with  an  abundance  of  trans- 
parent, greenish-yellow  spores,  ToViy  nun.  in  diameter.  This  vege- 
tation develops  slowly  in  pure  water  and  at  low  temperatures,  but 
rapidly  in  the  heat  of  the  sun  and  amid  decomposing  oi^anic 
material.  It  floats  upon  the  water,  giving  an  iridescent  film  when 
young,  and  its  spores  are  found  in  the  air  near  the  marshes,  and 
even  at  liome,  being  most  abundant  in  warm  weather  and  after  a 
rain  or  during  a  fog,  and  least  so  in  a  cool,  dry  atmosphere.  'Dr. 
Bolestra  regards  those  spores  as  the  miasmatic  agent  in  the  pro- 
duction of  the  intermittent  fevers  for  which  the  localities  are  badly 
celebrated.  That  **  miasm,"  the  hitherto  unknown  cause  of  inter- 
mittent and  remittent  fevers,  is  a  form  of  cryptogamic  vegetation, 
was  urged  about  six  years  ago  by  Trofessor  J.  H.  Salisbury, 
M.D.,  of  Cleveland,  Ohio.  He  pulilished  in  the  "  American  Jour- 
nal of  the  Medical  Sciences,  in  January,  18GG,  an  elaborate  paper, 
proposing  and  sustaining  this  theory,  and  describing  a  number  of 
Timetable  organisms  not  very  unlike  those  of  M.  Bolestra's  paper. 

'*  Eels  "  is  Paste.  —  Many  3- oung  microscopists  have  been  puz- 
zled to  obtain  these  curious  and  anuising  creatures  which  the  books 
represent  to  ])e  of  universal  presence  in  sour  paste.  F.  K.  ex- 
plains in  "  Science  Gossip,"  that  the  paste  nuist  be  made  of  pure 
flour  and  water,  boiled,  and  quite  thick.  It  must  be  stirred  every 
day  with  a  wooden  spoon,  and  the  "  eels "  will  appear  in  a  few 
days  in  warm  weather,  but  after  a  longer  time  in  cold.  The  supply 
may  be  kept  for  years  by  adding  a  little  fresh  paste  occasionally. 

The  Origin  of  ' '  Guano."  —  The  accepted  theory  of  the  nature 
of  this  familiar  fertilizer  was  combated  by  Professor  A.  M.  Ed- 
wards, at  a  meeting  of  the  New  York  Lyceum  of  Natural  His- 
tory. He  considers  it  a  sediment,  consisting  of  both  vegetable 
and  animal  organisms,  which  formed  at  the  bottom  of  the  sea  and 
was  subsequently  elevated  as  well  as  chemically  changed.  The 
perfect  preservation  of  the  diatomaceous  shells  is  adduced  as  evi- 
dence in  favor  of  this  theory. 

Arborescent  Silver.  —  The  beautiful  specimens  known  by  this 
name  may  be  easily  produced  by  the  following,  method  which  is 
gleaned  from  "  Science  Gossip."  A  drop  of  a  very  weak  solution 
of  nitrate  of  silver  is  placed  on  the  centre  of  a  slide,  and  a  piece  of 
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fine  copper  or  brass  wire,  suitably  bent,  is  placed  with  one  end  on 
the  slide  in  the  centre  of  the  drop  and  the  other  end  lying  firmly 
on  the  table.  Cr^'stallization  commences  immediately,  and  when 
it  is  sufHciently  advanced  the  wire  is  removed,  the  remaining 
liquid  poured  off,  and  the  crystals  washed  with  a  dmp  of  distilled 
water  (containing  a  trace  of  gum  to  fix  the  cr^'stals  on  the  glass) 
and  mounted  dry  in  a  cell.  The  time  required  to  obtain  the  best 
results  will  be  learned  by  a  few  trials,  and  a  variety  of  specimens 
may  be  obtained  by  varying  the  strength  of  the  solution  or  the 
size  of  the  wire. 

Artificial  Fossils.  —  Metallic  casts,  preserving  perfectly  the 
microscopic  structure  of  the  woo<l,  may  be  fonned  by  the  defla- 
gration of  nitrate  of  silver  on  charcoal.  The  process,  as  described 
by  Dr.  Chandler,  consists  in  directing  a  blow-pipe  flame  upon  a 
piece  of  charcoal  upon  which  a  crystal  of  the  nitrate  is  lying. 
When  deflagration  commences,  crystals  may  be  successively 
added,  and  the  silver,  as  reduced,  replaces  the  particles  of  char- 
coal until  a  perfect  copy,  in  metallic  silver,  is  protluced. 

Nomenclature  of  Objectives.  —  The  following  remarks  are 
suggested  by  the  points  discussed  in  Dr.  Ward's  paper  on  this 
subject  in  the  March  number  of  the  Naturalist.  Dr.  Ward  well 
says  of  the  prevailing  practice.  "To  call  two  lenses  of  identical 
magnifying  power  respectively  one-fourth  and  one-sixth  inch 
lenses,  is  just  as  indefensible  as  to  call  two  houses  of  equal  height, 
forty  and  fifty  feet  high  respectively."  An  apt  illustration  of  this 
is  aftbrded  by  Dr,  J.  J.  Woodward's  paper  in  the  April  number, 
where  he  cites  an  instrument  invoiced  -^^y  which  by  actual  measure- 
ment at  the  'open  i>oint'  was  only  a  ^^^  ?  But  other  objectives 
by  the  same  maker  called  -i*j,  are  known  to  be  nearly  as  short 
focus  as  j-  or  less  than  j^,  showing  that  no  system  is  useil  in  the 
nomenclature.  Other  instruments  from  other  makers  have  given 
similar  results.  With  such  discrepancies,  and  concision,  micros- 
copists  have  nothing  to  depend  on  in  onlering  or  comparing  their 
instruments. 

The  points  from  which  the  measurements  are  to  be  made  is  the 
question  which  is  most  obscure.     Undoubtedly  the  best,  and  the 
true  theoretic  plan  is  to  measure  from  the  optical  centre  of  th 
objective  to  the  optical  centre  of  the  ocular,  or  the   conjugaf 
focus.     This  is  the  method  of  one  maker  of  objectives.     Flrac^ 
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cally  it  is  next  to  impossible  to  apply  the  rule  with  mathematical 
exactness.  Mr.  Cross  says,  ''because  the  compound  objective  has 
no  optical  centre ; "  but  this  is  an  error ;  several  lenses  combined 
must  have  an  optical  centre  as  truly  as  a  single  lens ;  but  tlie  dif- 
ficalty  is  to  find  its  pl:u*e  among  the  lenses  first,  and  then  to  find 
where  that  place  is  on  the  outside  of  the  tube.  But  for  high 
power  objectives  it  is  so  near  the  point  between  the  front  and 
middle  combinations,  that  if  that  point  is  taken,  there  can  be 
hardly  an  appreciable  difference  from  the  truth  in  the  result.  The 
optical  centre  of  the  ocular  is  the  diaphragm,  if  that  is  in  the 
place  where  it  should  be. 

But  in  the  modern  objective  the  optical  centre  is  a  movable 
point  by  the  collar  for  cover  adjustment.  The  nearer  the  lenses 
are  brought  together  the  more  the  combination  magnifies.  Shall 
the  objective  be  named  at  least  power,  or  some  other.  1  sa^'  the 
least,  because  it  is  a  fixed  point,  alwa^'s  to  be  found ;  because  it 
represents  the  least  the  instrument  can  do,  and  the  owner  knows 
that  the  power  increases  from  that  point ;  and  because  it  seems  to 
have  been  adopted  in  theory  by  most  of  the  best  makers,  as  but  few 
of  their  medium  powers  liave  ever  been  found  '*over  named."  If 
they  did  not  proceed  on  that  principle,  their  objectives  were  still 
farther  from  what  they  were  named  than  they  have  been  found  to 
be  bv  that  rule.  It  would  certainlv  be  desirable  that  makers 
should  give  the  minimum  as  well  as  the  maximum  of  focus  for 
each  objective.  The  practice  of  most  makers  seems  to  have  been 
to  make  certain  lenses  by  rule  of  thumb,  to  be  called  e,  g.  a  fourth, 
put  them  together,  give  them  the  name,  and  sell  them  without  any 
test  of  what  their  real  focus  should  prove  to  be. 

Angular  aperture  varies  also  with  the  change  of  cover  adjust- 
ment, and  the  practice  is  to  give  that  at  its  maximum  only ; 
Tolles,  now,  however,  gives  and  marks  sometimes  both  maximum 
and  minimum.  Dr.  Ward  suggests  that  it  should  be  given  at  the 
same  point  as  the  name.  It  is  usually  at  the  minimum  tliere  ;  but 
it  may  be  an}- where  else ;  Tolles  can  make  it  the  maximum  at 
open  point. 

The  question  has  been  raised  in  regard  to  objectives  with  two 
front  lenses,  interchangeable,  of  different  powers,  as  to  what  they 
should  be  called.  Obviously  they  are  practically  two  instruments, 
and  should  have  the  names  proper  to  each  front.  This  may  be 
illustrated  thus:   Tolles  will  make  an  objective  dr^*  -^,  and  to 
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that  put  another  front  ^^  immersion,  would  it  not  be  preposteroua 
to  call  the  performance  of  the  immersion  front  that  of  a  i^l 
His  practice  is  to  give  two  names ;  and  as  the  originator  of  tlio 
plan  of  t>vo  fronts,  he  may  have  the  right  to  fix  thie  rule  of  uo- 
menclature.  —  C .  S. 

Corrections  to  Prof.  Tuttle's  Taper  in  May  Naturalist. 
In  all  the  figures  save  the  first,  the  secondary  fiagelliiin  is  repre- 
sented as  arising  a  short  distance  from  the  base  of  the  first,  in- 
stead of  from  the  same  point  with  it,  which  is  what  I  meant  to 
indicate  in  the  drawings.  The  name  of  the  genus  which  should 
have  been  Ucdla  is  given  as  '*  I'rella."  The  specific  name  near 
the  bottom  of  page  2>^^y  should  be  ghtucoma.  —  A.  II.  T. 

NOTES. 
American  Association  for  the  Advancement  of  Science  :  — 
We  uiKlerstand  that  the  Committee  having  the  next  meeting  ia 
charge  are  unable  to  make  any  announcement  of  arraiigeiueuts 
until  they  hear  from  the  Ix>cal  Committee  in  San  Francisco. 

Natural  History  Education  at  Harvard  UNivERsmr: — The 
changes  which  have  been  made  in  the  dei)nrtments  of  Natural 
History  at  Cambridge  within  the  last  two  years  have  been  very 
great,  greater  perhaps  than  in  any  other  school  within  the  same 
time.  As  there  are  many  persons  of  l>oth  sexes  who  are  seeking 
opportunities  for  study  such  as  the  University  now  oflers,  we  give 
a  sketch  of  the  plans  of  education  in  the  ditferent  schools  as  far 
as  they  concern  the  student  of  natural  history.  There  are  five 
schools  in  the  University  where  natural  history  is  taught ;  the 
College,  the  Museum  of  Comparative  Zoology,  the  Botanic  Gar- 
den, the  Scientific  School  and  the  Bussev  Institution.  Let  us  trace 
in  a  general  wa}'  the  course  of  a  student  in  these  departments. 

The  student  who  enters  the  college  to-day  is  no  longer  com-- 
pelled  to  follow  the  one  unifonn  road  over  which  the  boy  of  twen- 
ty years  past  had  to  go ;  after  his  first  or  freshman  3'ear  he  may 
begin  to  turn  himself  into  the  paths  of  natural  science.  At  the 
commencement  of  his  second  year  he  may  begin  his  stu<lies  by 
courses  which  lav  the  foundations  of  a  knowledge  of  chemistry* 
taught  in  the  Laboratory,  of  Physical  Geography,  Geology  and 
Meteorology  taught  by  text-l>ooks,  lectures  and  excursions  in  the 
field.    The  time  allowed  for  these  studies  during  this  year,  is  es 
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timated  at  twelve  hours  per  week.  It  is  oxpecte<l  that  the  student 
will,  in  this  year,  lay  the  foundations  for  the  work  he  maj'  wish  to 
do  during  the  following  years,  by  getting  that  general  idea  of  the 
physics  of  the  globe,  which  forms  the  necessary  basis  for  the  work 
of  the  naturalist  in  any  department  of  labor. 

With  the  junior  year  the  studies  of  a  strictly  biological  char- 
acter begin.  One  course  includes  the  elements  of  comparative 
zoology,  with  elementary  teaching  in  microscopy,  another  the  ele- 
ments of  botany,  a  third  the  elements  of  comparative  anatomy. 
The  principle  on  which  the  teaching  of  zoology  is  based  is  that 
the  student  should  at  the  very  beginning  bo  put  into  the  position 
of  an  investigator.  With  this  object  in  view  the  student  is  at 
first  required  to  do  all  his  work  upon  natural  objects.  Beginning 
with  the  solid  part  of  a  Fungitu  or  some  other  object  of  equal 
simplicity,  the  student  is  then  required  to  draw  and  describe  the 
specimen,  aided  only  by  such  questions  and  suggestions  as  may  be 
necessary  to  get  him  over  the  worst  obstacles  ;  as  soon  as  he  has 
done  the  little  he  can  do  in  the  way  of  close  observation,  he  is 
given  a  Manacena  or  Agaricea  which  he  proceeds  to  compare  with 
the  Fungia,  and  so  making  at  least  diagrammatic  drawings  with  a 
dozen  other  specimens  of  Polyps,  Halcynoid  and  Actinoi<l.  Thus 
the  student  gets  somo  idea  of  the  general  relations  which  exist 
among  the  members  of  that  group ;  when,  say,  in  thirty  hours  of 
labor  he  has  got  through  this  work,  a  few  lectures  ser\'e  to  supple- 
ment and  connect  the  knowledge  he  has  obtained  from  the  personal 
study  of  the  dry  parts,  illustrated  by  a  suflicient  series  of  alco- 
holic preparations,  and  helped  out  by  such  individual  teaching  as 
can  be  given  without  weakening  the  habit  of  self-reliance.  In  this 
way  he  goes  through  group  after  group,  until,  from  a  study  of 
about  one  hundred  species,  he  has  gotten  a  general  idea  of  the 
organic  forms  above  the  Protozoa.  In  tliis  stage  of  the  student's 
work,  care  is  taken  to  avoid  the  use  of  diagrams,  this  avoidance 
being  dictated  by  the  conviction  that  the  student  remembers  the 
diagram  and  not  the  object.  During  this  3'ear  botany  is  also 
taught  with  the  same  object  and  by  much  the  same  method.  In 
connection  with  the  zoological  instruction,  the  students  are  taught 
the  elements  of  microscopy,  the  development  of  the  subject  being 
left  to  the  next  vear. 

The  second  year  courses  are  advanced  zoology,  palaeontology, 
historical  geology,  geography  and  advanced  botany.    The  lirst  two 


hav(>  Olid  eoininoti  fentiira :  tliroe  loctnrcs  or  mdliift  m  girm 
mch  wpok  to  the  dintni'Mloii  or  ihe  hlfltoTy  of  sootof^ir  »nd  jmimtn- 
tolofCYi  "Itli  opt^ial  rofer«nce  to  modem  opinion*  eoncwmlof  Ih* 
rolittliii)*  tff  aniiiirilK.  An  otTort  in  miulf  to  ac(|usliit  Um>  fttu<l«flti 
Willi  Iho  clinnirtcrof  the  BtvntiT  worltit  in  thi-  m-lrnrtr,  by  gi«tag 
tlu-m  consUirit  oj)  port  ii  nil  Irs  fur  cunsiiltiii|i  thrm  in  tbrir  •laiSM 
and  liy  iilioRint;  IIipiii  thv  motbcHls  or  tbf  maslprs  In  lb*  apnaal 
ileiiarluiuiitn.  Ucaiditii  Uil«  eacli  studeut  la  mjuinH)  Iti  ptmun  mmw 
■IHH-ijil  line  of  work.  In  tho  ultolce  of  auliject  llw  lar^rat  Uhertj 
i«  nllowml,  lint  the  «titdi?nl  ia,  bowrvcr,  TM-nnin>i'ml*Ml  dnrinf  t 
half  year  to  study  advanccil  mitroAcopy  ;  in  Ihi*  worlt  tbr  aid  of 
an  Instruotor  Ir  given  for  four  lioura  a  week.  In  lM«  four  n 
b«  abouid  ae<|iiini  a  ■tiflldotit  kiiowledj^e  of  Ibc  )»r«rtlnil  n 
m«it  of  tliu  Inatnimoiit  in  nil  onlinnry  Invevtigntluna.  Tbr  lab» 
rntriry  i»  well  Hitpplivil  wILb  Iniitnininutit  of  Inatnictlon  hi  Uib 
timnch  of  work. 

Ih>«i<Ie4  the  oiiiinif  in  tbe  biiitory  of  Ibe  wiracv,  tbw  atukvl 
wbii  tokea  tbo  eWtlve  In  |iabtoutoli)|ty  i"  n<«|iiln>«i  to  tnirvrar  tha 
fnniivl  eovi'DH)  lu  Ibnt  part  of  "  Uniia'a  ftliuiual"  wlil<-h  )«  cuUtiMl 
Uaturiual  gcjlngii-.  ncipiaintin)!  binwelf  in  n  proi-tical  way  whli  tba 
mnat  Important  cliaTActerlftio  foksiln  of  Iho  M>vrnil  pcrirali. 

The  K''»t«'«t  value  lu  tbla  work  la  aet  n|H>n  the  krepiuf  of  Ml 
•ltd  aM-urat4.>  Hot<>  iniokii  in  tHiUi  tlie  Lul  di>«(Tll>fd  courMv.  Tha 
rank  of  Uw  aludnnt  turn*  u|>on  ib^  oonillilon  of  hbi  nol«  booka. 
aa  muHi  aa  upon  Ihr  ipmrtprly  esamlnallona  whieb  bt*  U  r 
la  (HWa. 

Tlwi*e  iiti)d«nt«  who  <h>«ii«  to  niDti'ud  for  iMinnn  at  thr  g 
Una  tn  ii»ilo|{y  or  In  |iali(>(tntiilMKy'  an-  n-i|ulre>l  to  hare  lakw  1^ 
•Id*^  tlwir  Jani»r  ■•in-tion  in  natural  hiMory.onr  eWtitm  iu  pbyaU 
Ml  •clraMfi.  aiul  at  Inniit  tlirec  natural  hlatorv  clrt-liiin*  lu  Uw  •mier 
ywir.  in  all  of  whidi  tbey  miiai  bavd  attaluni  fivevllnw-f.  Ttajr 
anv  morcovvr,  rmiulnHl  to  wHt«  an  atxi-iitablr  lbn>i>  wbirh  nmal 
oonloln  an  ori|^iuU  dlacnaalon  of  aomo  ([iteallon  in  tiinlo(i4«l 
Mieore.  Ilrreaner  lh<'  Junior  elertlrwa  will  rondat  of  a  rounw  in 
analuuty  am)  piiyaiuloiir.  un«  in  umAofty  an<l  on*  In  Ixifany.  and 
tbe  ■twlc-nu  in  tliia  a«  well  aa  In  ibe  la*l  year  will  b*<  nibiwrd  la 
•ahatitnlf  fur  ill"  IWnx-a  m|nliT*)  tn  otln-r  lirancbiia,  ttirai>«  tt|«Mi 
•ricniini^  anlijnt*  |irt>|iarp<l  undvr  IW  din'Cll'>n  of  ibrir  inairurtur. 

Tift  natural  hiatory  nlueation  of  tlie  ai-l<-nliflr  aHKitd  ha*  tM- 
da-ntiine  a  yrral  duuij^e  within  n  yoar  ;  hitlwrla  tba  Bluiinia  hat* 
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worked  with  the  professors  of  the  several  departments,  giving  their 
whole  time  to  any  specialty  which  they  miglit  select.    This  plan 
admirably  suited  as  it  was  to  the  needs  of  the  trained  student 
who  had  fitted  himself  in  other  schools  for  the  work  of  a  special 
department,  was  not  adapted  to  the  needs  of  those  to  whom  this 
teaching  was  to  fill  the  whole  office  of  higher  education.    With  the 
introduction  of  the  doctor's  degree  into  the  plan  of  the  school, 
it  became  necessary  to  make  a  change  which  has  long  been  desir- 
able by  fixing  a  definite  scheme  of  general  scientific  instioiction  in 
place  of  the  imperfect  system  which  had  hitherto  prevailed.     A 
three  years'  course  has  been  arranged  which  secures  to  the  student 
a  broad  \iew  over  the  whole  field  of  science  and  the  advantage 
irhich  comes  from  a  knowledge  of  tfie  methods  of  research  in  use 
in  its  several  branches.     It  gives  to  those  persons  who  may  not 
liave  the  desire  or  the  means  to  go  through  a  regular  college 
course,  a  systematic  training  which  will  occupy  their  full  time  for 
three  years  and  give  the  best  results  of  culture  which  can  be  at- 
tained in  any  scientific  course.     Students  who  can  pass  the  re- 
quired examinations  are  admitted  to  the  degree  of  bachelor  of 
science.     Graduates  of   colleges   where   science  is  taught  in  an 
effective  way  should  be  able  to  enter  this  course  in  advanced 
standing.     Students  of  the  college,  graduating  with  honors  in  the 
departments  of  natural   history,   should  be  able  to  obtain  the 
d^ree  in  this  course  in  a  year  of  study.     The  student  is  trained 
in  the  important  art  of  expressing  himself  clearly  on  the  matters 
which  he  is  studying,  by  requiring  him  to  keep  carefhlly  planned 
note  books,  and  he  is  urged  to  the  preparation  of  theses  which 
may  embo<ly  the  results  of  some  research.      Ample  opportuni- 
ties are  given  for  the  prosecution  of  studies  in  the  field  by  excur- 
sions during  term  time  and  vacation  led  by  the  instructors  in  zool- 
ogy, botany  ana  geology. 

After  two  years'  furtiier  study,  one  of  which  must  be  spent  in 
Cambridge,  the  student  may  apply  for  the  degree  of  doctor  of 
science,  which  is  given  after  an  examination  conducted  by  a  com- 
mittee appointed  by  the  Academic  Council  of  the  University. 

The  stud}'  done,  the  preparation  for  the  degree  must  be  in  some 
special  department  when  the  student  will  generally  become  the 
private  pupil  of  some  one  professor.  The  degree  will  be  a  certifi- 
cate of  capacity  as  an  investigator  or  teacher  in  the  science  which 
the  student  has  made  his  specialty. 

The  resources  of  the  University  for  teaching  science  are,  it  is 


3S2  NirrF.s. 

l>«*rh*V(Ml,  imt  (Mily  iiiiriv:ill(Ml  in  tliin  coiiiitrv«  l»iit  iiiiNtirp.*i*iM'*l  in 
K(iri»iM*.  Tilt*  sriciitilic  il4*{»:irtiiiriit<4  Iiuvc  :i  li*»t  «»r  tuiMit\  •fiMir 
iiiMrii('tur*<.  aiiil  tlic  iii:it«>ri:il  i-f'^niirrtw  whicli  tlii-y  iiilMpl  lin\e 
c'ijM  ill  till*  :i^irn"^jitr  iivrr  :\  inillinii  Mini  a  halfot*  iii>ll:ir-.  Tliini* 
arc  ^i\  iiiiiMMiiiw  ill  the  rniv«*r-oity  :  tlic  Mii*M*tiiii  uf  r«iiii|i:irati\e 
ZiMiIni/y.  tla*  Botanical  Mii^^cuiii.  the  Mii>«ciiiii  at'  <  iiiii}>ara(iie 
Analniiiv.  Miioiciiiii  tit' Mnrliiil  Aiiatoinv.  the  Miihciiiii  i>l'  Miiicrril* 
<il;\  aii«l  th.'it  ot*  ]\tlin(ilM<^\-.  TIm'^i'  cnlli-ctidiis  an*  uii'«tir|»a<»M*il 
l»v  tliitM*  nt'  anv  cthiratioiial  iti'^liluli«»ii  in  thin  rountrv.  ainl 
taken  t«»:rcth»"r  t!ic\  l'nrni?«h  an  i  lliccnt  ha'»l««  l'i»r  th*-  :i* 'jfiiM- 
t ion  111'  tin*  \\i.|c  raiiLiinir  knowh'ij.^i'  nn  wliirh  a  M-icntiiii*  iMrifr 
iiiii'*!  lit*  lia^cil.  'i*h<*  i»|iiM»rtniiilic<%  lor  contMct  an<l  iiitrii*iMir-i«' in 
Si'icntilic  •*ocictic'»  arc  c\cilh'iit.  ThiTi'  !•»  a  \> origin:;  >m'iit\  nf 
iiatnral  history  in  the  rnlMi^iU.  and  tin-  Uo-^itiii  N<h  iit\  **:  Nat* 
iiral  IliNtorv.  one  of  the  Iar:ii'<«t  aihl  nio^t  ettieii-nl  o!'t!:e  Ann  iiean 
in-^litntioiiN    of  llii-^   iialnr-.   i-i   aNo   o)h'|i    to   all    '«tiiiii-nt<«   ot'  thr 

KciciHl'.  -   -  N .  S.  S. 

'I'm.  II  \*"»i.i.K  K\n.iiiii«»N  ;  We  ani\c«|  hne  the  I  lih  ..:*  April 
ami  nil  well.  \Vc  li-lt  M«»nli'\  i  h'M  Ktli.  •j.'»i!i.  :ui.|  MitiT  -|><  i.-iiu;; 
M-\cral  <la\*«  wry  |»rotil:ilil\  in  (inlt*  Mrilia^  wi*  <«tfanie>l  "xiiith 
with  r:iir  weather  liHlU'lili;^  (  :i)ie  \'ii;^!ii  on  the  l-'itli  i>t'  M  II I'll 
an<l  aiielioiiiii;  the  lir^t  ni^'ht  al'ter  in  tin*  Strait<«  of  M  i^* 'i-ixi. 
I.:iti-ni -'«  in  the  Ni;i<«tiii  oIiIi'.'imI  m-^  1«>  pnt  i>it'  the  anti«-i|i;iti  •!  trip 
til  lalkhiml  Nl.inil'^.  W  «■  <*t:iiti'il  tinni  rf^si-HHiiMi  r»:i\,iinr  I'lr^t 
an«  lh»i  :i.:»".  tin*  il.ix  altn.  ^Iiipimrj  .it  Kli/..li«th  .in<i  >aiila  M.i^»ls- 
h-n  1  l-liii'U  aii'l  arri\i"l  Nl.-ireh  H'lth  at  N:iii<1\  roint.  uhnh  i-«  tlw* 
onU  »i  lltc«l  pl.ti'i-  oil  ih>-  sti:iil<<  :in>|  iMnf.iin**  a  pi>)"]l:(*i..||  nf 
al'iiut  Miic  tlioM<«an<l.  I.caxinj  lh>-<»e  iiii  the  I'.Mli  i  \|  n .  *  «r 
"t'ViMM  I  oil.  aiH'h'O  ini^  e\ei\  nii^lit  in  ^••iiie  i^immI  h.n^i«*i,  p  i-^iiii{ 
(  .ipi  1  ii*w:iii|.  i>in  most  ->iMithiin  point,  imi  (he  *.Mth  aii<l  n  .u  hih;; 
th«-  t  nil. ill!  e  t<i  >^ni\  th  (  liannej  im  the  'Ji'lh  when  we  tni  ii<  «1  ihm  «ii 
.'ini  let!  !li.'  MiMlT-  III"  M  e_'ell:in.  i  hiy  t|ip  th!i»i|>^>i  wa-  .1  iii.'-l 
iiiii  I  • -t  in.:  :tnil  ehiinnn^  I'ln'  t^i  u-*  all.  an>l  ni.in\  \:i!n.i'*lt  :.'ei^ 
|,,,»  1  .1  i.K^i-i  \  iiiMii'*  wrie  HI  nil-  U\  Piiil".  Vji-^-i/.  I  111!  /-•■•'.•_■:••  il 
r»».M  '■I'll-'  Wele  \%\\  -^at  l-lail.  m  \  e\»epliH;^  ih.-  |i-.he<*  v^liji'ti. 
«iw;'i^  t.i  1  III'  <,t4  I  p  loek\  -InneH  :ii|.l  aliiiliilanef  mI'  ki  Ip  pri'\iliti"«l 
K'li  1^.11.;  to  :il\  antaiie  mii  Wi-Ii  Ii1te>i  -.•■in***  an  I  we  wi-rr  n**!  !^» 
•111-  ■  •  --liil  a-  we  :iiil  n  :p.ile«i  ;  th«'  -h«»ll  -!a\  there  aUo  lliii;!el  our 
I  fiM  •  till  J.  hilt   a'^awht'h*    !..•     Imi       pi. I    tin  Te  \\  :<s  \  I'l  \    p':i  a«ant 

uinl  tnaMe<l  lit  to  reap  uineh  M-ii-nlltic  inruriiiatiun.     'Mh*  Strati « 
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are  bordered  on  either  side  hy  monntains  one  or  two  thousand 
feet  high  with  their  tops  more  or  loss  covered  with  snow  from 
which  were  flowing  glaciers.  1  could  count  six  extensive  glaciers 
in  sight  above  me  at  one  time.  In  passing  we  had  a  favoral>le 
opportunity  to  examine  the  rocks  for  evidence  of  a  once  existing 
Glacial  Period,  corresponding  to  that  seen  in  the  north,  an<l  Prof. 
Agassiz  made  his  observations  with  perfect  satisfactory  results. 
The  mountains  on  both  sides  showed  unmistakable  evidence  of  a 
large  glacial  mass  of  ice  once  pushing  its  way  south  northwards. 
We  stopped  one  afternoon  at  (1  lacier  IJny  to  visit  the  gi'and  glacier 
which  is  moving:  slowlv  down  the  vallev  from  the  snow  on  the 
monntains,  the  accumulations  of  winters,  and  from  which  the  Bay 
receives  its  name.  The  glacier  was  at  least  four  miles  long,  two 
handi'cd  feet  thick  and  one  mile  wide  at  the  termination.  The 
progress  of  the  mass  down  the  vallev  was  ascertained  to  be  three 
eigliths  of  an  inch  per  hour.  All  tlui  necessary  observations  were 
carefully  made  by  l*rof.  Agassiz.  From  the  Sraits  of  Magellan 
we  steamed  inland  up  Smyth  C-hannt'l  and  saw,  for  the  first  time, 
the  Pacific  at  the  outlet  of  Gulf  of  Pcnas.  Touching  at  two 
ports  on  Chiloe  Island  we  went  to  Lota  for  coal  and  arrived  here 
on  the  afternoon  of  the  11th  inst.  We  shall  remain  here  several 
weeks  and  there  is  a  favorable  prospect  for  our  making  a  large 
collection  of  specimens. — J.  Hknky  Blake.  U.  S.  C  S.  Steamer^ 
TatcaJiucma,  Chili,  April  13,  1872. 

We  call  attention  to  the  card  of  Mr.  Sanborn,  the  well  known 
entomologist  so  long  connected  with  the  Massachusetts  State 
Board  of  Agriculture  and  the  Boston  Society  of  Natural  History. 
To  one  who  has  not  had  practical  experience  in  the  matter  it  will 
seem  odd  to  be  told  that  in  order  to  re(?eive  an  answer  to  inquiries 
relating  to  '*bugs"  that  a  fee  must  be  enclosed  just  the  same  as  if 
he  was  asking  for  information  from  a  lawyer  or  a  doctor,  but  when 
it  is  remembered  that  the  inipiiries  not  only  often  call  for  several 
hours  of  the  valuable  time  of  the  person  addressed,  l.mt,  also,  often 
involve  great  pecuniary  interests,  the  matter  is  put  in  its  true 
light.  While  every  scientist  is  ready  to  give  such  aid  as  is  in  his 
power  to  stiKlents,  out  of  pure  love  for  his  science  and  a  desire  to 
advance  it,  still  there  are  constant  <lemands  on  his  time  made  by 
parties  who  have  simply  a  pecuniary  end  in  view,  and  for  such  to 
pay  for  their  information  is  simply  justice  to  the  men  who  have 
by  long  and  hard  study  become  able  to  answer  them. 
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About  thirty  years  ago,  two  Fedias  with  fruits  of  singular  shape 
were  discovered  b}'  Mr.  Sulliyant,  near  Cohimbus,  Ohio,  and  pub- 
lished by  him  as  new  species  under  the  names  of  F.  nmbilicata  and 
F.  pcUellaria,  They  soon  disappeared  from  their  original  station, 
and  no  botanist  seems  to  liave  met  with  either  of  them  again 
until  the  Rev.  S.  W.  Knipe  of  the  Delaware  Water  Gap  collected, 
in  the  spring  of  1870,  a  few  specimens  of  F,  pa^ellaria,  in  West- 
moreland County,  Pa.,  and  early  in  June,  1871,  a  large  supply  in 
the  neighborhood  of  Columbia  on  the  Susquehanna  River,  where 
it  grew  in  great  profusion  along  with  the  F,  radicUa  of  Michaux. 

Specimens  of  this  plant,  placed  in  my  hands  by  the  collector, 
exhibited  such  diversities  in  the  fruit  as  to  suggest  the  idea  that 
both  it  and  F,  umbih'cata  might  in  the  end  prove  to  be  forms  of 
F.  radiata.  Dr.  Gray,  to  whom  the  conjecture  was  communicated, 
kindly  furnished  fruits  from  Mr.  Sullivaiit\s  plants,  to  complete 
the  chain  of  evidence,  and  the  information  that  F.  umhUicata  had 
also  been  rediscovered,  last  summer,  on  the  Fludson  River. 

The  Manual  of  Dr.  Gray  contains  five  species  of  Fedia ;  one  an 
introduction  from  Europe  (F.  olitoria  Vahl.),  and  four  indigenous. 
All  of  them  are  much  alike  in  general  appearance,  and  amongst 
the  latter  especially  the  resemblance  is  so  great  that  their  specific 
characters  are  derived  from  the  fruit  alone  ;  but  how  far  these  char- 

Enterc<l  according  to  the  Act  of  ('onjrn'ss,  in  the  year  1S72.  by  the  Peabody  Academy  of 
Science,  in  the  Ofllce  of  the  Librarian  of  Congrcs8,  at  Wasliingtou. 
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acters  nrc  constant  and  rjjli  ible,  it  will  now  be  my  en<leavor  to 
bIiow.  aided  by  illustrations  from  the  p  ncil  of  Mr,  Knipc. 

Fedia  olitoria  Vahi.,  Fig.  102.  Fruit ;  a,  side  view  ;  6,  crosB  sec- 
tion with  tlie  confluent  emptj  cells  aliadod.  Tbe  spongymaas  (c) 
on  tlie  buclt  of  the  fertile  cell  clearly  separates  this  naturalized  for- 
eigner from  our  native  species.  It  differs  also  rip^ioi. 
in  its  more  humble  and  ditl\ise  hahit,  and  tlie 
FiR.  loa.  .  pale  blue  color  of  its  corolla. 
Fedia  Fagopyrnm  Tore,  and 
Gray.  Fig.  \ii6.  Fruit  (from 
T  West  Penn.) ;  a.  side  view ;  ft, 
cross  section,  with  the  two 
empty  cells  shaded.  Despite 
J  the  ('mallcrnumlierorsligmas,  t 
the  structural  plan  of  the  ova- 
«jia  oHioHa.  ij,  as  soeu  in  the  five  well-do-  ' 
fined  dorsal  sutures  (103&,  s),  is  quinary,  A 
single  ovule  is  developed  and  fills  up  the  cavity  of  '''«"  Wii"**™". 
the  throe  posterior  eoufluent  cells.  The  two  anterior  sterile  cells 
are  compressed  laterally,  until  they  almost  meet  in  a  sharp  angle, 
making  tbe  fruit  triquetrous  like  a  grain  of  buckwheat.  Between 
the  sharp  edges  of  the  angle  a  narrow  groove  (103  6,  o)  nms  fhxn 
base  to  apex.  In  n  considerable  number  of  matured  fruits  exam- 
ined, from  W,  Penn.  and  W.  N.  York,  this  groove  was 
fotiiid  iinifornily  present.  All,  too,  were  riirjM. 
e  or  less  downy  under  a  lens,  and  in  no 
I  case  were  the  sterile  cells  confluent.  These 
aiiations  ftom  the  typical  plant  as  " 
cliaracterized  in  Gray's  Manual,  and  yet 
the  peculiar  shape  of  the  fruit  and  its  large 
)  (two  lines  in  length)  will  probably 
enable  it  to  hold  its  place  as  a  distinct  ' 
speeies. 

Ft^dia  radiata  ilictva.  Fig.  104.  Pruit ;  '/^"■'toTii"'' 
a,  side  view^  6,  cross  section,  with  the  two  empty  cellos 
'.,  cross  section  of  another  iruit,  with  the  two  empty  cell^^ 
confluent.  The  fViiit  of  tliis  si>ecie3  is  much  smaller,  about  a  lin^^ 
in  length,  and  ii^mally  quite  downy,  but  sometimes  smooth.  Th-^E 
quinary  stnicture  of  the  ovary  is  not  so  apparent.  As  in  all  tbes.'^? 
Fcdias  the  bracts  are  piore  or  less  strongly  ciliated,  or  perfectL_>' 


sha<led ; 


Fig.  lOT. 
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naked.  In  one  particular  tke  description  stioulil  be  omenUed. 
Under  favorable  cireuinstuaces  it  often  attains  the  height  or  thirty 
inches,  and  its  range  of  stature  is  about  that  of  F.  Fu'jopi/ntm, 
one  to  two  feet. 

Fedia  radiata   Michx.,  var.  patellaria  (F.  patellaria  Sulliv.). 
Fig.  105.    Fruit  (from  Columbia,  Pa.)  ;  a,  ttide 
view;  b,  cross  section,  with  the  two  slightly 
Fig.  vtB.  divergent     empty     cells 

shaded.    This  small  form 

varies  but   little   in  size  " 
}  tiiid  sliai>e  from  the  fruit 
'  of  genuine  F.  radiata  as 

seen  in  Fig.  104,  a  aud  b, 
J  and  iippenrjj  to  have  been 

derived  tVom  it  by  a  mod* 

era  to    exteusion    of    the 

walla  of  the  empty  cells.  ^ 
Fig.  IOC.  Fruit  (from  Columbia,  Pa.);  a,  side 
view  ;  6,  cross  section,  with  the  two  widely  di-  ''■  """■"■■'"■'""<"'"■'■• 
vergent  empty  cells  shaded.  Here  the  abnormal  lateral  extension 
of  the  walls  of  the  empty  cells  is  carrie<l  to  an  extreme,  and  thev 
are  so  flattened  in  the  centre  and  curved  up  ou  the  mai^ins  as 
readily  to  suggest  the  image  of  a  miuia-  y..^^  j,^ 

tnre  platter.  This  is  exactly  the  form  , 
of  f^uit  in  Mr.  Sullirant's 
plant  in  Dr.  Gray's  her- 
barium. Fig.  107,  Fruit 
(fh>in  Columbia,  Pa.) ;  i 
side  riew;  b,  end  vie' 
above;  c,  cross  section,  I 
with  the  empty  cells 
shaded.  One  specimen  of 
Mr.  Knipe's  last  collection  has  this  r 
markable  form  of  fruit  throughout.  It  ^. '->■'■"'".  vir.  ■■*(««(■.. 
seems  to  have  been  pro<luced  by  the  doubling  of  that  represented 
in  Fig,  106.  Two  fruits  have  coalesced  by  the  union  of  their 
anterior  empty  cells,  and  the  dissepiments  vanishing  have  left  a 
single  large  cell  in  the  middle.  On  one  side  the  usually  fertile 
cell  is  empty ;  on  the  other,  it  contains  a  secti  but  in  some  cases 
aU  tke  cells  are  sterile. 
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Fedia  radiata  JMichx.,  var.  umbilicata  {F,  umbilicata  Sulliv.). 
Fig.  108.  Fruit  (from  Columbus,  Ohio) ;  a,  side  view ;  by  another 
side  view,  showing  the  cruciform  opening  caused  b}*  tlie  ten- 
dency  of  the  cell  in  the  abnormal  expansion  of  its  walls  to  split 
along  the  sutures ;  c,  cross  section  of  the  same ;  d,  side  view 
of  a  more  mature  fruit,  showing  a  further  enlargement  of  the 
opening  into  the  empty  cell ;  e,  another  side  view.  As  the  fhiit 
of  the  former  variety  came  probably  from  that  of  F.  radiata^  with 
two  empty  cells,  as  seen  in  Fig.  104  6,  so  this  may  have  been  de- 
rived, by  the  operation  of  the  same  cause,  from  that  of  Fig.  104  c, 
with  the  empty  cells  confluent. 

In  view  of  the  decided  disiK>sition  toward  monstrosity  evident 
in  Fig.  107,  and  the  differences  of  the  fruits  iu  size  and  shape,  it 
is  questionable  whether  F.  patellajia  and  umbilicata  are  worthy  to 
stand  even  as  varieties  of  F.  radiata;  but,  since  no  typical  fruits 
of  the  latter  have  been  observed  intermingled  with  the  aberrant 
forms  on  the  same  stalk,  they  may  for  the  present  be  recognized 
as  such. 


MIMICRY  IN  THE  COLORS  OF  INSECTS. 

BY    DR.    II.    IIAGEN. 

Having  observed  that  in  treating  of  the  interesting  phenomena 
of  mimicry,  writers  have  used  indiscriminately  very  different  fac- 
tors, I  shall  tr}^  to  give  some  preliminary  ideas  which  I  do  not  And 
published,  and  which  I  believe  will  be  useful  in  explaining  this 
interesting  subject. 

It  will  be  best  to  consider  the  color  and  pattern  separately. 
There  are  three  different  kinds  of  colors :  viz.,  colors  produced 
by  interference  of  light,  colors  of  the  epidermis,  and  colors  of  the 
hypodermis.  All  three  may  either  be  wanting,  or  all  three,  or 
two  of  them  may  occur  together  in  the  same  place. 

Colors  produced  by  interference  are  produced  in  two  different 
ways  ;  first  by  thin  superposed  lamelltB,  as  in  the  wings  of  Diptcra, 
Neuroptera,  etc.,  without  any  other  color,  as  in  hyaline  wings,  or 
connected  with  other  colors  as  in  the  scales  of  Entimus  and  others. 

There  must  be  at  least  two  superposed  lamellae  to  bring   oat 
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colors  by  interference,  and  there  cannot  be  more  than  four,  as  both 
wings  and  scales  consist  only  of  four  layers,  two  internal  belonging 
to  the  hypodermis,  two  external  belonging  to  the  epidermis.  In 
fact,  if  scales  taken  from  dry  specimens  of  Entimus  arc  observed 
under  the  microscope,  many  partly  injured  can  be  found,  which 
give  different  colors  according  to  the  layers  of  the  lamellae  which 
remain. 

Secondly,  colors  by  interference  are  produced  by  many  very  fine 
lines  or  strise  in  very  near  juxtaposition,  as  in  Apatura  and  other 
color- changing  insects.  Colors  by  interference  may  perhaps  be 
sometimes  also  produced  in  the  same  way  as  in  the  feathers  of  the 
dove's  neck  by  very  small  impressions  situated  near  together. 

The  colors  produced  bj'  the  interference  of  light  are  only  optical 
phenomena,  differing  in  this  respect  fVom  the  other  colors  of  the 
body,  the  epidermal  and  hypodermal  colors. 

The  epidermal  colors  belong  to  the  pigment  deposited  in  the  cells 
of  the  chitinized  external  skin,  the  epidermis.  These  colors  are 
mostly  metallic  blue,  green,  bronze,  golden,  silver,  black,  brown, 
and  perhaps  more  rarely  red.  The  epidermal  colors  are  very  easily 
recognized,  because  they  are  persistent,  never  becoming  obliterated 
or  changed  after  death. 

The  hypodermal  colors  are  situated  in  the  non-chitinized  and 
soft  layer,  called  hypodermis  by  Weismann.  They  are  mostly 
brighter  and  lighter,  light  blue  or  green,  yellow,  milk  white,  orange 
and  all  the  shades  l>etween.  The  hypodermal  colors  in  the  body  of 
the  insect  fade  or  change,  or  are  obliterated  after  the  death  of  the 
insect.  A  fresh  or  living  insect  when  opened  may  easily  be 
deprived  of  the  hypodermal  colors  simply  by  the  action  of  a  little 
brush.  I  said  hypodermal  colors  in  the  body,  because  there  are 
hypodermal  colors  which  are  better  protected,  being  encased  nearly 
air-tight,  and  therefore  are  more  easily  preserved  even  after  the 
death  of  the  insect.  I  refer  to  the  colors  in  the  el^'tra  and  wings, 
and  in  their  appendages,  the  scales.  The  elj'tra  and  the  wings 
are,  as  is  well  known,  at  first  open  sacs  in  communication  with  the 
body,  of  which  they  are  onlj'  the  extension :  of  course  t\\Qj  are 
formed  of  the  epidermis  and  hj'^podcrmis  which  become  so  strongly 
glued  together  after  the  transformation  into  the  imago  state 
tliat  a  maceration  of  3'ears  tried  by  me  showed  no  effect  at  all  on 
such  wings.  This  fact  is  very  interesting  as  it  explains  how 
wings,  and  even  colored  wings,  can  be  found  in  pala?ontological 
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laj'ors  in  good  prescn'ation.  The  destniction  of  insects,  which  is 
so  peonliar  to  the  secondary  strata  in  Enghuid,  proves,  as  I  Ije- 
lievo,  tiiat  the  bodies  of  the  insects  must  have  floated  a  very  long 
time  ])eforc  they  were  deposited.  It  is  quite  a  rarity  to  find  well 
preserved  insects  there  although  many  very  well  preserveil  wings 
even  of  lace-winged  flies  have  been  described. 

There  is  an  interval  af\er  the  transformation  before  the  mem- 
branes of  the  wings  become  inseparably'  glued  together ;  it  is  at 
this  time  that  the  finishing  of  the  colors  takes  place.  For  instance 
in  an  ^liischna,  a  Libellula  dopresHa  or  trimacahita^  if  the  wing  is  cut 
off  at  the  base,  the  two  layers  can  be  easily  separated  by  manipu- 
lation under  water,  and  the  wing  can  be  inflated  with  a  little  tulM* 
by  separating  the  borders  with  6,  knife.  I  can  show  specimens  so 
prepared.  But  this  is  only  possible  as  long  as  the  wings  |>ossess 
the  appearance  of  having  been  <lipped  into  mucilage,  an  appearance 
which  is  well  known  in  young  Odonata. 

The  scales  have  just  the  same  development  as  the  wings.  At 
first  they  are  little  open  sacs,  communicating  with  the  hollow  of 
the  wing  and  the  whole  body,  and  at  a  later  period  are  glued 
together  like  the  wings  themselves. 

In  the  wings  and  in  the  scales  the  hypodenual  colors  are  fonned 
and  finished  before  the  wings  stick  together,  and  by  this  means 
they  are  well  pyeserve<l  and  safely  encased.  T\\Qy  have  no  more 
communication  in  the  glued  parts  with  the  interior  of  the  animal, 
and  are  preserve<l  in  the  same  way,  as  if  hermetically  inclosed  in  a 
glass  tube.  There  are  even  here  in  the  wings  and  scales  many 
epidermal  colors,  chiefly  the  metallic  ones ;  but  all  the  brighter 
colors  (for  instance  the  somewhat  transparent  spots  in  the  elytra 
of  the  Lampyridtc,  Cicindelida;,  etc.,  and  in  the  greater  number  of 
Lepidopterii)  are,  as  I  believe,  hypodermal  colors. 

Finallv  there  sometimes  occurs  outsi<le  of  the  animal,  that  is,  on 
the  epidermis,  a  kind  of  color  which  I  consider  as  h^'poilermal 
color,  such  as  the  pale  blue  on  the  abdomen  of  many  Odonata,  the 
white  on  the  outside  of  many  Ilemiptera,  the  pale  gray  on  the 
elytra  and  thorax  of  the  Goliathus  beetle,  the  powder  on  Lixus  aud 
others.  Some  of  these  colors  are  ver}'  easily  resolved  in  ether, 
and  are  apparently  a  kind  of  wax.  I  believe  that  these  colors  are 
produced  by  the  hypodermis  and  are  exuded  through  the  little 
channels  of  the  pores  {Poren  CaiKvJe), 

The  hypodermal  colors  are  very  often  different  in  males  and 
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females  of  the  same  species,  the  epidermal  colors  rarely  differ  so 
far  as  I  know;  but  there  are  genera  with  prominent  epidermal 
colors  which  are  nearly  always  diflereut  in  different  jsexes,  viz., 
Calopteryx,  Lestes,  some  Uymeuoptcra,  etc. 

It  w^ould  be  interesting  to  know  the  different  colors  of  the  epider- 
mis in  such  cases.  So  far  as  I  know  the  change  seems  to  be 
between  related  and  not  between  complementary  colors.  But  my 
obser\'ations  are  far  from  having  any  conclusive  importance.  The 
same  investigation  would  be  necessary  for  the  hypodermal  colors. 

The  hypodermal  colors  may  change  or  be  altered  in  some  way 
in  a  male  or  female  during  its  lifetime,  by  sexual  or  other  influ- 
ences. The  epidermal  colors  never  change.  By  sexual  influences 
yellow  is  changed  into  orange,  brown  into  red,  and  even  sometimes 
more  changed.  By  other  influences,  for  instance  by  cold  in 
hibernation,  pale  yellow  is  changed  into  red  (Chrysopa).  The 
•hypodermal  colors  can  be  changed  even  by  a  voluntary  act  of  the 
animal,  and  the  new  colors  disappear  again  (Cassida).  The 
hypodermal  colors  are  the  only  ones  on  which  the  animal  has  any 
influence  either  involuntarily  by  the  action  of  the  nutritive  fluid  or 
voluntarily.  The  epidermal  cells  are  placed  entirely  outside  of 
any  influences  of  the  animal,  when  once  established.  It  will  per- 
perhaps  be  possible  to  prove  that  the  so-called  mimetic  colors  are 
all  hyi>odermal  colors. 

The  hy|K)dermal  colors  seem  to  be  produced  by  a  photographic 
process  (1  know  no  better  expression),  the  epidermal  colors  by  a 
chemical  process  of  combustion  or  oxidation.  Would  it  be  possi- 
ble to  prove  that  by  a  photographic  process  even  the  colors  of 
the  surrounding  world  could  be  transmitted,  a  great  step  towards 
an  undertaking  of  the  phenomena  would  be  given.  The  fact  of 
course  is  very  probable,  at  least  in  some  instances. 

In  observing  the  mimicry,  the  pattern  of  an  insect  must  be 
clearly  separated  from  the  color.  In  fact  the  pattern  is  not  the 
pnxluct  of  an  accidental  circumstance,  but  apparently  the  product 
of  a  certain  law,  or  rather  the  consequence  of  certain  actions  or 
ievents  in  the  interior  of  the  animal  and  in  its  development.  The 
proof  is  very  easily  afforded  by  the  regularit}'^  of  the  pattern  in 
a  genus,  or  a  family  of  insects.  If  studied  carefully  and  compara- 
tively the  pattern  in  a  genus  is  the  same  or  is  only  more  or  less 
elaborated.  The  number  of  such  families  is  so  exceedingly  great 
that  some  example  will  readily  occur  to  every  one. 
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Moreover  a  certain  and  constant  pattern  can  be  found  for  the 
head,  a  different  pattern  for  the  segments  of  the  thorax,  and  a 
different  pattern  for  the  segments  of  the  abdomen.  This  pattern 
is  in  the  different  segments  of  the  abdomen  (Ilymenoptcra,  Diptera, 
Neiiroptera,  Orthoptera)  always  the  same,  only  more  or  less 
elaborated,  and  less  finished  in  the  first  and  last  segments.  In 
some  way  the  same  is  tnie  for  the  tlioracic  segments. 

In  some  few  instances  I  was  able  to  observe  how  the  pattern  is 
produced.  In  the  Odonata  (Dragon  flies)  at  the  moment  of  trans* 
formation  the  thorax  is  transparent,  and  shows  no  colors  at  all. 
At  this  time  the  muscles  are  without  importance  and  in  process 
of  formation.  The  thoracic  muscles  as  is  well  known  are,  in  the 
Odonata,  very  powerful,  and  also  very  extraordinary  as  regards 
the  shape  of  their  tendons.  Just  along  outside  the  muscles  are 
dark  lines  more  or  less  well  finished,  and  resulting  from  the  action 
of  the  muscles.  Uhi  tmtatio^  ihi  affluxiis,  I  believe  that  it  woald 
not  be  unphilosophical  to  conclude  that  a  powerful  action  in  the 
development  of  the  muscles  is  in  such  a  case  the  cause  of  a  greater 
combustion  or  oxidation  in  the  neighboring  parts.  In  fact  on 
the  head  of  a  Cicada,  on  the  abdomen  of  an  JEschna  we  find 
similar  patterns,  in  some  way  mostly  representing  the  underlying 
muscles.  In  the  Gomphlna  the  fact  is  striking  and  far  more  as 
the  stronger  species  mostly  possess  a  larger  dark  pattern.  There 
are  some  very  small  species  which  are  almost  entirely  yellow; 
there  are  no  small  species  entirely  black. 

Should  the  fact,  with  the  explanation,  be  admitted,  a  step  far- 
ther in  the  explanation  of  the  different  patterns  would  be  made. 
I  kuow  very  well  that  in  the  Odonata  there  are  patterns  which  do 
not  agree  with  my  explanations,  even  some  contrary  to  it,  but 
if  some  certain  facts  be  explained,  there  are  perhaps  more  factors 
still  unknown  or  unobserved.  The  explanation  given  for  certain 
facts  would  still  be  admissible,  or  at  least  not  entirely  objectiona- 
ble.* 

*So  fur  an  I  know  the  literutui-e  relnting  to  tho  plicnonicnn  or  mlmiciy,  all  tlie«e 
related  (lifftircnceH  are  oaen  conftiped.  and  I  believe  that  in  peparathifr  tJK'in  and  Tol" 
lowing  the  views  above  given,  many  facts  would  be  better  underetood  and  thii*  intcrcsi^ 
ing  subject  more  oanily  atlvanced. 

Besidet)  all  tlie  <lifllcultier(  which  ojiposo  a  clear  and  correct  view.  Uiere  ic  one  moi 
which  I  <lo  not  And  mentioned,  t.  e.  the  so  called  eolor-blinduess  and  the  difftfrei 
degreer*  of  it.    Prof.  1).  A.  Gould  in  his  excellent  work  *'  Invchtigations  on  Anthn>p 
logical  .Statistics  of  American  Soldiers  "  has  given  attention  to  it  in  a  very  reiii.-irkahW.--— 
chapter.    Persons  who  cannot  dibtiuguish  ripe  cherries  upon  the  tree,  or  ntninlii  rrtn^  ■ 
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The  patterns  on  the  wings  and  elytra  could  not  be  the  product 
of  the  action  of  muscles,  but  I  believe  it  to  be  probable  that  the 
sudden  rush  of  blood  or  even  air,  by  the  accelerated  circulation  and 
respiration  in  the  act  of  transformation  may  have  the  same  effect. 
In  this  way  some  patterns,  otherwise  not  explicable,  could  be  under- 
stood. The  eyespots  in  the  caterpillars  of  some  Papilionidaj  have 
been  ascertained  by  Leydig  to  be  epidermal  colors,  and  I  believe 
that  the  various  kinds  of  eyespots  in  the  wings  of  the  imago  are  also 
epidermal  colors.  If  a  stream  of  blood  meets  a  small  obstacle 
just  in  the  centre,  a  funnel  is  formed ;  if  this  obstacle  is  a  ring, 
and  behind  it  another  obstacle  we  have  two  or  more  funnels,  one 
in  the  other,  and  the  section  of  them  will  be  circular  or  elliptical 
according  to  the  angle  at  which  they  reach  the  surfaces.  Such 
patterns  in  the  elytra  and  wings  are  formed  or  preformed  at  the 
time  when  the  wing  is  a  sac  ;  sometimes  before  the  transformation, 
and  here  is  another  circumstance  which  explains  some  patterns. 
The  walls  of  the  sac  are  suddenly  augmented  and  strongly  dilated 
in  the  transformation.  Small  patterns  preformed  in  the  sac  will 
also  be  altered  and  enlarged  by  the  same  process,  and  I  know  that 
many  patterns  of  Lepidopterous  wings  are  in  such  a  way  very 
easily  explained.  All  the  waved  lines  of  the  wings  and  other 
marks  belong  here,  and  as  the  ribs  or  nervures  seem  to  grow 
faster  in  transformation,  the  waved  appearance  would  be  explained. 
In  fact  the  greater  part  of  the  patterns  seem  to  be  produced  by 
expansions  or  distraction  of  the  pattern  preformed  in  the  wing  at 
some  period  before  the  transformation. 

OD  the  Tine  by  their  color  uro  far  more  uumcrous  than  would  bo  Ruspccted. 
Serious  mi^underMtandin^i^K  and  even  calainiticti  have  been  reported  in  tlie  anny, 
reuniting  ftrom  mistakef«  in  the  color  of  g^reen  and  red  lif^lit  by  ofllcerfl  of  tlie  bignul 
corpa.^  lie  gives  the  statement  that  usually  one  in  twenty,  and  in  the  soldierrii  exam> 
ined  one  in  flay  was  subjected  to  color-blindnet^s.  But  tlicsc  numbers  show  only  tlie 
extremes  and  it  is  easy  to  believe  that  a  much  greater  number  are  more  or  less  aflTeetcd 
with  it.  In  fact  we  have  no  means  of  measuring  thir<  )>hysiological  difference;  if  two 
persons  call  sometliing  green,  and  even  compare  the  color  wirh  certain  known  objects 
there  is  no  proof  at  all  that  they  see  Just  the  same  color.  I  think  that  it  would  be  pm- 
dent  in  describing  cases  of  mimicry,  especially  when  they  are  extraoixlinar}'.  not  to 
forget  that  even  tlie  best  observer  may  be  unaware  of  this  inflrmity,  and  in  fact  the 
best  authorities  on  color-blindne.-js  always  state  that  tlie  greater  number  of  persons 
luiTe  DO  Idea  of  their  inflrmity. 
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or  J.   A.  A 
K  TUB  IUUD«  or  TUK  L 


■Jit  HALT  l^KB  VALLJT. 


Wc  nrrivvil  fli  Ofiikii,  lUnh.  ScplrmlNV  lut,  ami  vpntt  111*  M- 
lowlnil  fltr  wn-k*  oniillwlo^uiti};  in  tht*  mrrtlwaslFni  |i>rnk>a  of 
thi>  (in-al  HaH  I.nkc  Vulli-y.  AltbouKli  tlif  vidiiity  at  tl^lm  wm 
tfai*  |>rinci|>»l  flfltl  iif  our  o]H-ralioiiH,  nr  uuulc  M'rer*!  rxmrsiun* 
to  Ibp  iii-i|{hhnrhu(i(l  iif  Snit  Ijikv  Vity,  uud  lo  illlCurMit  fniliils 
kIouk  tbr  FKstrru  Kliure  of  tlu-  IkIcp.  Duriiiit  tItU  tiuK  wl-  rulbi-inl 
or  olwi-rvnt  iittaclv  one  buiulrrwl  unil  fortv  bIhN'Ii^  of  >>in)*.  iwlt- 
(.-ntijiif  n>r  Ilija  ItH'nIity  «  coiii|>ur«li* t-l.v  ri""h  *»i«n  fwiti*.  l-'mm 
Ihr  Intftinut  of  the  m'Avtn  nrvcnil  of  thi'  «iimiiM-r  Unb  bail  drrwly 
»i^7«lcU  onulhwnnl,  amon^  i1m>^  Bntlock'a  itfiolo  ami  Ow  abiu 
pHicJUi.  TV  latter,  (Void  Hh  itreat  almtnlauc*  in  aammrf.  rurma 
■n  intrrvNliDH  fcaturt^  of  tlic  oroitbulofiy  of  tUe  (irml  Salt  IjUi» 
Valkv.  Uibi^  «tH><-iM  wi>rc  dally  Arrivlnit  ftutu  Uw  iiM>u»t«itM  ur 
ttom  mtiTv  mirth^m  ilii«t»irl". 

Ttvo  roiiRlry  alniut  0]t>lrn  |in»>«nU  niiiiniBlW  rarircl  mntUtkiaa 
of  lin-alily  anil  diinntr.  Tlic  WnbiwU-b  MmiiiUIu*  rW  atini|>Uf 
tuf*t  tbp  <-<titlern  vlMMf  (if  Uir  lake,  ami  ■man  nf  llie  in-ak*  niv,  wiv-m 
Lu  MitinfiMT,  ilullvKi  wltli  BHtU  of  •bow.  I1i<t  ■•nxul  kki'iiiim^  tf 
HAtrr  fDnpitl  by  lliv  Inke  U  biinlrml  at  hilrrvaU  wiili  i-ttrnatTir 
maraliCH.  l>(>t<rM-»  mliii'ti  anil  ibc  mmintaiii*  Ktrrtctin*  m  htiml  arid 
ptalu.  The  wlllowt  and  cottonwooil*  llud  fHntj:i!  Ibr  rlirr*  r.im- 
erly  <t>n>tituU><l  lli«  only  nrltort-iiiTiil  vvKclalion  in  Iba  \m\\-y ,  tMt 
DOW  ('xIrRiiii'c  orrhanla  nml  tlio  iiumtrotia  Ir^M  |)laiitM)  for  ahiMla 
Uid  omanu'nt  Airuiib  mtm  (avDrablo  UatinU  fur  tatUxi-  woHllMtd 
birtU,  wbkb  Hrc  t-vrnr  year  inrrMuIng  In  nunil«f.  Wliilr  in  tbr 
valUr  tiut  ■mmuFT  i«  aluxMt  lintiJnil.  a  JiitinM'y  uf  a  foo  bimr* 
■My  Inlie  one  lo  ilw  al|iino  n*giiiii  of  llw  inuunlaina ; —  rtun  IIn- 
burning  aandii  i>f  tho  arid  plain  tu  flrldn  of  )i«-rpi*liiat  auua.  T1»t*v 
la  tbiia  na  grrat  a  variety  of  liicnlllira  ami  HhnBtu  aa  can  tio  tKtmm 
found  In  w  limited  an  nn-n. 

Tlir  iH-at  IbnHiKlMnil  Ibc^  RiiMiUl  at  McplMUtlwr  wan  Im  M  V9tf 
ti|i|in-Mjtr,  tlH'  irinjaTntura  if.lufi  thnt  uf  a  »»  RngUiiil  Jalj; 
umI  u»  ralu,  It  b  aaid,  had  faUcu  Tor  nearly  tuar  nx«lha.     t>a>tBg 
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the  first  week  of  October  the  first  snow  of  the  season  began  to 
cover  the  higher  parts  of  the  mountains,  extending  lower  with 
each  successive  storm,  till  on  the  7th  of  the  month  their  whole 
slopes  were  covered,  and  rain  and  sleet  fell  in  the  valley.  The 
winds  became  cold  and  chilling,  and  winter  seemed  to  have  suc- 
ceeded summer  without  the  intervention  of  autumn.  Such  indeed 
this  year  was  almost  literally  the  case. 

A  little  more  than  twenty  years  ago,  as  everybody  doubtless 
knows,  the  Great  Salt  Lake  Valley  was  entirely  a  desert,  its  char- 
acteristic vegetation  being  the  *'sage  brush"  and  "grease  wood," 
and  such  similar  well-known  plants  as  are  found  throughout  the 
more  excessively  arid  parts  of  the  West.  During  the  time  that  has 
since  elapsed  the  mountain  streams  have  been  tapped  by  the  indus- 
,  trious  Mormon  emigrants,  and  a  portion  of  their  waters  conducted 
in  ditches  over  the  plains  ;  thereby'  literally  transforming  the  bar-  ■ 
ren  desert  into  fruitful  fields.  Considerable  areas  have  thus  been 
reclaimed,  orchards  and  farms  that  rival  in  productiveness  those 
of  the  most  favored  portions  of  our  country  replacing  the  repul- 
sive sage  brush  and  its  kindred  plants.  These  changes  have  of 
course  greatly  modified  the  fauna,  increasing  the  number  of  all 
the  smaller  birds,  but  especially  the  granivorous  and  frugivorous 
kinds,  whilst  the  influx  of  settlers  has  materially  reduced  the 
number  of  the  water-fowl,  although  their  abundance  still  forms 
the  most  characteristic  ornithological  feature  of  tlie  region.  Tliree 
species  are  reported  to  have  been  recently  introduced,  which  give 
promise  of  multiplying  rapidly  and  becoming  thoroughly  natura- 
lized. These  are  the  European  house  sparrow  (Passer  domesticus) , 
the  common  eastern  quail  (Orfyx  Virghiianus)^  and  the  California 
quail  (Lophortyx  Califomlcns)^  all  of  which,  as  I  was  informed, 
had  raised  young  the  past  season  (1871). 

With  these  general  remarks  I  now  i)ass  to  a  hasty  enumeration 
of  the  species  that  came  under  our  observation ;  premising,  how- 
ever, that  the  only  previous  paper  especially  devoted  to  the  orni- 
thology of  this  region  consists  of  a  brief  report  by  l*rofessor 
Baird  on  the  birds  collecte<l  by  Captain  Stansbury's  Expedition,* 
published  in  1852,  in  which  are  mentioned  thirty-one  species. 

Of  the  family  of  Thrushes,  w^e  obtained  but  four  species — the 
robin,  the  catbird,  mountain  mockingbird  and  hermit  thrush. 
The  latter  only  came  down  from  the  mountains  about  October  1st, 

*  Stansbury'B  Kxpeditiou  to  tlie  Great  Salt  Lake,  pp.  314*a2il. 
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and  we  saw  but  few  specimens,  but  the  others  were  abundant. 
The  robin  was  formerly  rare,  but  being  a  general  favorite  with 
the  settlers  it  has  been  carefully  protected  and  seems  to  be  anna- 
ally  increasing  in   numbers.     The  mountain  mockingbird,  famil- 
iarly known  to  the  settlers  as  the  ^'gray  bird,"  is  said  to  have 
similarly  increased,  but  through  its  depredations  on  the  smaller 
fruits — even  the  poach  not  escaping  its  ravages — it  has  become  a 
proscribed  race.    The  catbird  we  found  as  numerous  in  the  thickets 
bordering  the  streams  as  we  ever  saw  it  in  the  East.     The  arctic 
bluebird  is  well  known  as  a  spring  and  autumn  visitor,  but  seems 
to  be  most  numerous  in  spring.     The  titlark  (Authus  Ludovicich 
nua)  abounds  at  the  same   seasons,  being  first  obser>'ed   b}'  as 
September   15th,  though   it  probably  breeds  on  the  neighboring 
snowy  summits  of  the  Wahsatch  Mountains.     Of  tlie  Sylvicolidm 
or  wood-warblers,   we  collected   about  a  dozen  species.       Tbe 
Maryland  j-ellow-throat,  the   summer  yellowbird   {Deudroxa  ws* 
tiva),  and  the  yellow-breasted  chat  are  probably  common  summer 
residents  in  the  valley ;  the  Blackburnian,  Audubon's,  the  Nash- 
ville, the  golden-crowned  (Helminthophaga  celatd)  MaogilHvray's 
and  the  black-capped  flyeatching  warblers,  arc  all  doubtless  more 
or  less  common  at  the  same  season  in  the  adjoining  mountains. 
Nearly  all  were  common  in  September  in  the  vicinitj*  of  Ogden. 
The  ruby-crowned  kinglet  became  frequent  about  October  1st  in 
the  valley,  as  it  had  been  previously  in  the  mountains.    The  Amer- 
ican ouzel  {Cinclus  Mexicana)  was  abundant  along  the  inountaiD 
streams,  and  the   rock  wren  was  verv  numerous  ever\' where  on 
the  rocky  declivities  of  the  mountains  about  Ogden,  above  the 
upper  terrace  of  the  valley.     The  black-capi)ed  chickadee  {Parns 
atncapillus^  var.  septentrionaUs)  was  an  abundant  inhabitant  of 
the  willow  thickets  bordering  the  Ogden  and  Weber  ftivers,  and 
the  reedv  marshes  were  the  favorite  haunts  of  thousands  of  marsh 
wrens  (CistothoniH  paJustris),     All  the  swallows  di8apj>eare<l  soon 
after  our  arrival ;  the  most  frequently'  observed  species  being  the 
barn  swallow,  though  the  rough-winged  and  the  violet-green  were 
both  frequently  noticed  during  the  first-week  of  September.     Tbe 
nests  of  the  cliff  swallow  seen  adhering  to  the  cliffs,  especially  in 
Weber  and  Echo  Canons,  indicated  that  this  species  was  also  an 
abundant  summer  visitant.     The  red-eyed,  warbling,  and  solitary 
vireos  were  all  well  represented  and  formed  the  onlj-  species  of 
their  family  we  saw.     The  cedar  bird,  the  loggerhead  shrike,  and 


ORXTTHOLOOICAL   NOTES    FROM  THE   WEST.  897 

the  Loaisiana  tanager  were  each  more  or  less  frequent.  The 
homed  lark,  so  characteristic  of  the  Plains,  was  also  numerous. 

The  Tyrannidce  were  well  represented,  the  western  race  of  the 
wood  pewee  being  abundant,  as  were  also  two  species  of  Empi- 
donax^  one  being  the  western  race  of  the  yellow-bellied,  and  the 
other  a  representative  of  the  least  pewee  of  the  East.  The  king- 
bird and  the  Arkansas  flycatcher  were  also  both  frequently 
observeti  during  the  first  half  of  September,  and  two  specimens 
of  the  olive-sided  pewee  were  taken. 

The  great  family  of  the  sparrows  and  finches  {Fn'ngillidce)  was 
represented  by  eighteen  species,  the  greater  part  of  which  were 
common.  One  half  are  strictly  western,  while  the  others  are 
common  species  in  the  Atlantic  States.  Among  the  latter  were 
the  bay-winged,  savanna,  the  yellow-winged,  chipping,  song  and 
Lincoln's  sparrows,  the  common  gold-finch  or  yellow  bird,  and  the 
parple  finch,  all  but  the  last  named  being  either  common  or  ex- 
ceedingly abundant.  Of  the  western  species,  the  western  white 
crowned,  or  GambeFs  sparrow,  appeared  in  the  valley  in  great 
numbers  about  September  15th  ;  a  few  specimens  of  the  slate- 
colored  sparrow  (Passerella  '''' schistacea")  were  seen  at  about  the 
Rame  date,  and  the  Oregon  snowbird  became  common  towards  the 
close  of  the  month.  Bell's  sparrow  {Poosplza  BeUii)  was  rather 
numerous  on  the  dry  plains,  keeping  on  the  ground  among  the 
sage  bnish.  The  western  gold-finch  {Chrysomitris  psaltn'a)  was 
also  quite  numerous,  associating  freely  with  the  common  species  ; 
and  a  few  specimens  of  the  lazuli  finch  were  also  taken.  The  arc- 
tic towhee  {Pipilo  *'  arctkua  ")  was  an  abundant  inhabitant  of  the 
thickets,  in  habits  strongly  resembling  the  common  towhee  of  the 
East ;  though  its  song  is  somewhat  similar  to  that  of  the  eastern 
bird,  its  call  note  is  total!}-  different,  quite  nearl}-  resembling  the 
call  note  of  the  catbird.  Blanding's  finch  {Pipilo  chlorurus)  be- 
gan to  appear  in  numbers  about  September  20th,  from  its  breeding 
haunts  in  the  mountains.  Tlie  claj'-colored  sparrow  {Spizelki  jxU- 
lida)  was  generally  found  in  company  with  the  chipping  sparrow, 
and  was  almost  equally  abundant.  The  black-headed  grosbeak  is 
a  summer  resident,  but  like  its  eastern  congener,  the  rose- breasted, 
depai*ts  early  for  the  south,  and  had  already  migrated  when  we 
arrived.  It  is  well  known  as  tlie  "•  Pea-bird,"  from  its  fondness 
for  green  peas,  of  which  it  is  so  destructive  that  it  is  considered 
an  obnoxious  species. 


oiufniiOLiMiiCAL  Mote*  nn'H  till  wKrt. 

'Vh"  Jarrt'lir,  w  Itlm-kliinli,  prni-kli-*  nml  lliiHr  nilin,  men  n^ 
ivwiitpil  hy  Uti'  or  nix  ■pi'cU-n,  of  wbioli  Dircw,  tli«  yrllow-bu 
ml-nin^Ml  noil  Ilrowvr'a.  owurre<1  in  linmouw  BoiHlwra. 
jHlow-ti'-iuktl  luitl  rc(l-win^l  live  In  the  inarHlit>a.  tton  ml^^^ 
IbU  iMAnin  itirv  taakt^  oxiMniua*  in  k^'*^  thick*  atvr  Ikt  i 
boring;  Mnintr.v.  l>.r  tMr  vnntrity  nn<l  naintirn  cmnsioft  nu  IIUW 
Imm  U»  Uii'  ftirmmt.  Uy  ilmlrcijinK  Hip  rijimiii)[  fum.  'Ilic  ltevi*« 
er'a  IrinrLliinl,  tlwiinti  lF<Mt  nn  inhnbUniit  iiT  tbv  ibmiiIh^  tu  • 
LiMtfltlprnlili'  osUiul  AMoclitlKii  nllh  tlit^ni,  mhJ  U  CN1I5  I*<m  tl*^ni» 
tivi-  Itct'iiiiito  1044  nuroeriiiiH.  TUp  iniini-niu  doekn  of  llmr  ■muuj- 
ntixi  i>|M>r<l<!d  Mug  rlviilly  to  inlnil  Ui«  ili-Mriptli*ii>  itT  IVUm**  Md_ 
crtlirrit  (>r  (lie  boi''l(^«  or  rml-wliiiT"  ami  tfrai-hlM  tlwl  uxciif  In  a 
noil  «iitt(*r  in  tbrmon)  wiiiiltMrn  |»oninn«  t*t  Uh)  Atluttia  SU 
Tlir  [n<Kk<ltfw  liu-k  It  th<^  tK^xt  nwH  nliawiant  ■(■n-ir*  iif  thi*  f 
Tbn  cowt>lNvkt>inl.  Uiotmh  ppriiaiM  tm-urriuif,  wn»  nai  oIm 
but  to  our  |^>nl  surjiriitp  tho  buliolink  waa  ((iilto  IVw|nonl. 
lock'*  oriole  1*  itlMt  ft  oinniuoii  nuinraiT  n.<«iiK>i>t,  takInK  Um  | 
of  our  rninliUr  Holtiinon-  uf  Uic  tlnal. 

Auopg  tho  ijvrvhiir,  ihn  ntvcn  nml  tlio  mitgp'*'  "^i^  ^^^  eui^ 
imin.  ttifi  Inlt^r  ni>ar  tli<'  ■tri'itni*  ami  tht-  fonnrr  mare  gmrrKlly 
diatrihaltil ;  tlw^  Ktvor-eroMwI.  WiMxlhouM!**  and  tlw  t!aiMil«  Jaaji* 
«vft>  of  ri«(|iif>ut  iH<ciiiTPiier  Ui  thf  uiwiinbilii*,  tli«  fttnavt  Iwtoi 
fjunillatlr  knrxirti  a*  Htm  "  nMMititniii  )ay."  TIk'  cumaHMi  cn>«  !■ 
•ftiil  alMi  til  Iw  nxuiuiin.  but  it  eafsjivil  nur  iMitii'e. 

NiitlaU'a  wM|)|MM>rwlll  wu  iilinixUnI  on  ibi''  lownr  fAtUnt  Ito 
tnountAlni,  ■n't  w«  linartl  tci>rr»  of  thi'iii  tw'iir  Dm  maaili  0/  Uytai 
CBDon  ou  •ovt'rnl  ocrntiuDs,  alVr  nl^htfiiU.  Thnugb  to  MUBMraak 
hall  our iMTorta  (o  (mx-iiro  i>)>c^rlnM>n!<"cn>  fliUlr,  salt  djil  not  WMn^f 
MuiCeititapn-M'ni-vtill  aniM-  it  Ixs^iuoioothii  for  it  tolwfllMM^ 
liliB|iuUlH>il.  UV  «it<r  ibc  IomI  orw  (Mohpr  7th.  durinff  «  •»««« 
D-atana  on  tbe  imiunUiin  tiurib  of  l>|ptm,  tbe  anaw  ba«lag 
llrvaily  ■n.'nnmtatt.il  l«>  ibo  itirptb  i>(  M'ti'ral  iitckra.     TIm  anuw 

il  imtMibljr  •iir|via«l  lb»  Unl  «■  mnob  u  ita  own  prvMniw  owtar 

t  IIMUm  rtlMMKi •li.l  a*.       TtK-  niudt    ha<rk  w»>l  tto 

Ml^-tM  mrr  )>iilli  MimiBon  tlironxh  Iba  xnMaw 

<<f  BifNnitwr,  rati  tbe  Un|[llili«r  b  Utmbtlrw  a  oowimmi  r**^ 
itcnt  tbrtMiyliout  Ilia  yav. 

Tba  mituA^tchtn,  o«in2  to  tJM  anutHty  of .  wqchIIumI,  w«m 
flparwly  repna«til«l.  Only  two  •prdea  wcrv  nnttrril,  >j*e  of 
whlcfa,  aplwTMtJy  111*  tlownjr  wootlpwlwrt  «u  am't)  one*.  mwI  iIm 
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other,  the  red-shafted,  was  only  moderately  common.  Its  evident 
habit  here  of  sometimes  breeding  in  banks,  in  the  absence  of  suit- 
able trees,  has  already  been  mentioned.*  The  only  owls  noticed 
were  the  burrowing  {Athene  hypogo'a)^  which  in  the  absence  of  the 
prairie  dogs  lives  in  the  holes  of  coyotes ;  and  one  specimen  of 
the  long-eared  owl ;  the  great  horned  owl  is  said  to  be  of  frequent 
oocnrrence,  especially  in  the  winter.  The  marsh  hawk  was  abun- 
dant, and  often  seen  swooping  down  over  the  marshes  at  the  black- 
birds, but,  generally  unsuccessfully,  the  blackbirds  rising  in  clouds 
before  it  with  a  heavy  noise  not  unlike  low  distant  thunder,  soon  to 
settle  again  in  another  part  of  the  marsh.  The  pigeon  hawk  and 
the  duck  hawk  were  both  frequent,  the  latter  preying  upon  the  water 
fowl.  A  ruddy  duck,  struck  down  and  killed  by  one  of  these  birds, 
was  added  one  day  to  our  game  bag  and  made  a  good  specimen 
and  the  hawk  narrowly  escaped  the  same  fate.  The  sparrow  hawk, 
however,  was  by  far  the  most  numerous  of  the  Falconidm;  thirty 
were  seen  in  the  air  at  one  time  near  the  mouth  of  Weber  Cauon, 
engaged  in  the  capture  of  the  "  hateful  grasshopper  "  {Caloptenus 
spretus  Uhler)  ^  which  everywhere  filled  the  air,  and  which  seems 
at  this  season  to  form  the  principal  food  of  this  and  other  birds. 
The  red-tailed  hawk,  and  the  golden  and  white-headed  eagle  were 
more  or  less  frequent,  and  the  fish  hawk  is  said  to  be  a  rather  com- 
mon summer  resident.     The  turkey  vulture  was  also  common. 

The  Carolina  dove  was  abundant,  and  is  said  to  breed  here,  also, 
generally  on  the  ground.f  But  few  grouse  were  seen,  though  evi- 
dence was  obtained  of  the  presence  of  four  species  ; —  the  dusky 
and  the  ruffed  grouse  {Tetrao  obscurus  and  Bonasa  iimhellus)  in 
the  mountains,  and  the  sage  cock  and  the  sharp-tailed  on  the 
plains,  specimens  of  the  last  two  being  obtained.  The  sage  cock 
and  the  sharp-tailed  grouse  were  formerly  very  abundant,  but  this 
year  we  saw  only  about  a  dozen  of  each,  and  were  informed  that 
it  never  was  known  to  be  so  scarce  here  before. 

Of  the  plovers,  the  killdeer  was  the  only  one  seen,  and  was 
exceedingly  abundant.  About  a  dozen  species  of  Scolopacidce  were 
obtained,  of  which  the  greater  part  were  numerously  represented. 

•Thie  Journal,  May,  p.  271. 

t  Prof.  O.  C.  Mariih  has  informed  nic  tliat  lie  •*  can  confirm  my  f^tateroent  [in  the  May 
Naturalist]  thnt  the  Curolina  dove  breeds  on  the  gnmnd.  In  Western  Kansafl  and  in 
Colorado,"  he  addd  *'  I  have  ollen  found  the  egg»t  nnd  vouuk  on  the  ground.  Once  I 
flushed  a  female  who  wu8  covering  u  couple  of  very  young  birds  on  the  ground,— not 
in  a  nest  but  in  a  tmall  depression  on  the  hare  ground.** 
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Wilson's  snipe  was  so  abundant  that  Mr.  Bennett  bagged  foorteen 
in  the  space  of  a  few  hours.  The  red-breasted  sandpiper  became 
common  after  September  2.)th.  •  The  greater  ^-ellow-legs  and  the 
red-backed  sandpiper  were  also  common  ;  whilst  the  spotted,  soli- 
tary and  least  sand[)ii>ers  and  the  lesser  yellow-legs  were  only 
occasionally  met  with.  Wilson's  phalarope,  the  avocct,  and  the 
black-necked  stilt  were  abundant  and  characteristic  birds,  being 
summer  residents  and  breeding  abundantly  on  the  islands  and 
shores  of  Salt  Lake.  The  last  two  are  called  "  white  snipes !" 
Of  the  avocet  we  saw  flocks  of  thousands  on  the  sand  bars  and 
mud  flats  at  the  mouth  of  Weber  River.  The  glossy  ibis  (called 
"  black  snipe!")  is  now  a  common  summer  bird,  but  we  were 
assured  it  had  only  made  its  appearance  here  during  the  last  few 
years.  The  white  ibis  seems  to  be  also  a  common  summer  species, 
which  we  saw,  however,  but  once ;  and  the  greater  part  of  the 
glossy  ibises  had  migrated  before  our  arrival.  Of  the  seven  si>ec- 
imens  seen  we  obtained  ^\e,  although  we  found  it  an  excessively 
wary  bird. 

Of  herons  we  saw  the  great  blue,  and  obtained  the  night  heron 
and  the  bittern,  all  of  which  were  tolerably  common ;  and  cranes 
are  said  to  occur  in  abundance  in  spring  and  fall.  Of  rails,  the 
Virginia,  the  Carolina,  and  the  marsh  hen  {Rallus  elegans)  were 
apparently  the  most  common,  though  few  of  cither  were  seen.  The 
mud-hen  or  coot,  however,  was  found  in  all  the  ponds  and  lagoons 
in  great  numbers. 

The  abundance  of  the  swimming  birds  is  even  now  almost  in- 
credible, though  thoy  are  far  less  numerous  and  much  more  wary 
than  formerly.  Thii-teen  species  of  ducks  were  obtained  without 
special  effort,  all  of  which  were  common,  and  about  one-third 
were  abundant,  as  follows: — the  pintail,  green-winged  teal,-red- 
broasted  teal,  gadwall  and  red-head  were  each  abundant,  whilst  the 
mallard,  shoveller,  widgeon,  wood  duck,  scaup  duck,  rudd^'  duck 
and  goosander  were  conmion.  The  Canada  goose  was  also  numer- 
ou>^,  and  the  snow  goose  or  "  white-brant "  began  to  arrive  in  con- 
siderable numbers  about  October  1st.  Two  species  of  grebe  were 
also  noticed,  the  honunl  and  the  Carolina,  the  latter  being  abun- 
dant. Three  species  of  Lurithe  were  obtained,  two  of  which  were 
seen  only  after  about  October  1st.  These  were  the  Sabine*s  guU^ 
of  which  but  a  single  specimen  was  either  taken  or  seen,  and 
Bonaparte's  gull.      The  three  adult  specimens  taken  of  the  latter 
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differ  from  the  eastern  representatives  of  that  bird  in  having  a 
much  shorter,  thicker  and  less  decurved  bill.  The  Delaware  gull, 
or  its  western  representative,  is  a  numerous  summer  resident, 
breeding  on  the  islan  Is  in  great  numb(»rs.  At  the  time  of  our 
visit  these  birds  spent  much  of  their  time  on  the  sand  bars  of  the 
Weber  River,  below  Weber  Canon,  and  at  certain  hours  of  the 
day  rose  into  the  air  to  feast  on  the  grasshoppers,  on  which  they 
seeme<I  at  this  time  almost  wholly  to  subsist.  The  stomachs  of 
those  we  killed  were  not  onlv  filled  with  them,  but  some  had 
stuffed  themselves  so  full  that  the  grasshoppers  could  be  seen  on 
opening  their  mouths.  But  what  seems  most  singular  is  the  fact 
that  they  capture  them  in  the  air  (not  by  walking  over  the 
ground,  as  has  been  stated),  sailing  around  in  broad  circles  us 
though  soaring  merely  for  pleasure,  seizing  the  flying  grasshoppers 
with  the  same  ease  that  a  swallow  exhibits  in  securing  its  pre}-  of 
smaller  insects  while  in  rapid  flight,  but  of  course  with  far  less 
gracefulness  of  motion. 

Two  other  interesting  birds*  found  here  are  the  double-crested 
connorant  and  the  white  pelican,  the  former  bearing  the  singular 
local  name  of  "  black  brant  !'*  We  saw  tJie  cormorants  only  on 
Weber  River,  but,  according  to  Stansbur^-,  they  breed  on  the 
islands  with  the  gulls  and  pelicans.  'I'he  i)elicans  leave  for  the 
south  towards  the  end  of  August  or  early  in  September.  Although 
we  saw  no  live  ones,  we  found  one  on  our  first  arrival  that  had 
l>ceii  killed  but  a  few  da3's  before  by  gunners.  Concerning  the 
abundance  of  this  and  otli(?r  species  of  water- fowl  on  the  islands 
during  his  survey  of  the  Great  Salt  Lake,  Captain  Stansbury,  un- 
der date  of  (lunnison's  Island,  May  Hth,  l^oO,  writes  as  follows  : — 

"The  whole  neck  and  the  slu)rcs  on  both  of  the  little  bavs  were 
occupied  by  immense  tUu'ks  of  pelicans  and  gulls,  disturbed  now 
for  the  first  tim(^  probably,  by  the  intrusion  of  man.  They  liter- 
ally darkened  the  air  as  thev  mse  ui>on  tli(*  winjj,  and,  hoveriuff 
over  our  heads,  caused  the  surrounding  rocks  to  rereho  with  their 
disc*ordant  screams.  The  ground  was  tlii<-lvly  strewn  with  their 
nests,  of  whifh  there  nnist  have  been  some  thousands.  Numerous 
young,  unfledged  pelicans,  w(»re  found  in  the  nests  on  the  ground, 
and  hundreds  half-grown,  InuMled  together  in  groui)s  n«'ar  the 
water,  while  the  old  ones  retired  to  a  long  Mm;  of  sand-bea<'h  on 
the  southern  side  of  the  bay,  where  they  stood  drawn  up,  like  Trus- 
sian  sohliers,  in  ranks  three  or  four  deep,  for  hours  together,  appar- 
ently without  motion.  .  .  We  collected  as  many  i-'iliXH  as  we  could 
carrj'.     That  of  the  gull  is  of  the  size  of  a  hen's  i^^^g,  brown  and 
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spotted  ;  that  of  the  pclicun  is  wliitc,  and  about  as  largo  an  u  goose 
egg."     (Stansbury's  Report,  p.  17U.) 

Again,  on  page  188,  nuder  date  of  Antelope  Island,  Ma}*  20lb, 
Captain  Stansbury  observes  :  — 

''Before  we  passed  around  the  point  of  Anteloj^e  Irtland,  we 
stopped  for  a  few  moments  at  the  little  islet  near  it,  where  the 
number  of  gulls  and  pelicans  was,  if  i)ossible,  greater  than  we  had 
seen  on  Gunnison's  Island.  The  whole  islet  was  covered  with 
eggs,  chiefly  those  of  gulls,  and  with  innumerable  young  birds. 
just  hatched,  the  most  of  which  on  our  appearance  instinctively 
concealed  themselves  among  the  crevices  of  the  rocks,  while  tlw 
parent  birds,  in  countless  numbers,  anxiously  hovered  over  us, 
filling  the  air  with  their  discordant  cries,  home  young  herons  and 
cormorants  were  also  found  amid  the  colony  of  gulls  —  the  former 
fierce  and  full  of  fight,  the  latter  timid  and  alarmed,  running  from 
their  nests  to  the  water,  where  they  endeavored  to  conceal  them- 
selves by  persevering  but  abortive  attempts  to  dive.  We  filled 
half  a  barrel  with  the  eggs,  but  most  of  them  i)roved  to  be  bad." 

The  waters  of  the  Salt  Lake,  of  course,  afford  these  birds  iio 
food.  That  of  the  pelican,  says  Stansbury  (p.  193),  ''consists  en- 
tirely of  fish,  which  they  must  necessarily  obtain  either  from  Bear 
Kiver,  from  the  Weber,  the  Jordan,  or  from  the  Warm  Springs 
on  the  eastern  side  of  Spring  Valley,  at  all  of  which  places 
they  were  observed  fishing  for  food.  The  nearest  of  these  points 
is  more  than  thirty  miles  distant,  making  necessary'  a  flight  of  at 
least  sixty  miles  to  procure  and  transport  food  for  the  sustenance 
of  their  young." 

In  concluding  these  brief  notes  on  the  birds  of  the  W"est,^a  few 
general  observations  ma}^  be  added.  Probal)ly  every  observing 
collector  who  has  had  the  opportunity  of  studying  birds  iu  their 
native  haunts  at  widely  separated  localities  has  notice<l  ditferences 
in  the  songs  or  notes  of  birds  of  the  same  species  at  distant  |xiints 
in  the  common  habitat  of  the  species.  M3'  own  experience  luw 
been  that  at  southern  localities,  the  songs  of  certain  species  are 
abbreviated,  and  generally  uttered  with  less  energy  than  at  the 
north.  In  other  ciises,  garrulous  birds,  like  the  jays  and  some 
others,  have  certain  common  notes  at  some  localities  not  beard  at 
all  at  others,  when  in  color  or  other  features  they  diflcr  but  slightly, 
if  at  all,  there  being  as  it  were  local  dialects  in  their  respective 
languages.  On  the  other  hand,  the  songs  of  species  that  differ 
widely  in  color,  are  sometimes  so  closely  similar  as  almost  to  deft" 
the  most  discriminating  ear  to  detect  the  species  by  their  8ong8« 
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though  some  of  their  call  notes  may  be  quite  different.  At  other 
times  they  differ  in  habits,  especially  in  respect  to  the  situation 
and  form  of  the  nest,  the  same  species  at  some  localities  breeding 
always  on  trees  and  at  others  almost  as  uniformly  on  the  ground, 
in  cases  where  the  identity  of  the  species  is  adifiitted  by  every 
ornithologist.  In  like  manner  some  that  at  some  localities  build 
domed  nests,  at  others  build  an  open  nest ;  others  vary  from  a 
somewhat  elaborate  bulky  nest,  to  a  much  simpler  and  more  slight 
one;  whilst  in  all  cases  the  material  varies  in  accordance  with 
the  respective  abundance  of  whatever  may  be  most  suitable  to 
the  wants  or  habits  of  the  species.  Thus,  on  the  Plains,  many 
species  line  their  nests  with  the  soft  hair  of  the  buffalo  in  place  of 
the  down  from  certain  plants  they  are  accustomed  to  choose  at 
other  localities. 

The  question  of  the  occurrence  of  supposed  hybrid ity  among 
certain  of  the  birds  of  the  "West  is  one  of  constantly  increasing 
interest.  The  facts  of  the  case  are  simply  these : —  that  between 
several  congeneric  but  widely  diverse  forms  occur  individuals  over 
the  region  where  the  habitats  of  the  two  adjoin,  which  combine  in 
varying  degrees  the  characteristics  of  both  forms.  These  individ- 
uals have  been  generally  supposed  to  be  h^'brids  between  the  forms 
they  respectively  resemble,  but  whether  such  or  not,  in  a  technical 
sense,  they  are  evidently  fertile  with  either  of  the  original  forms. 
and  also  among  themselves.  Furthermore,  that  on  either  side  of 
the  area  of  "  hybridity,"  either  form  exhibits  in  varjung  degrees 
an  admixture  of  the  characters  of  the  otiior,  the  degree  lessening 
on  either  hand  over  an  area  of  usually  several  hundred  miles  in 
breadth,  till  each  form  assumes  nearlj'-  constantly  its  maximum 
divergence  from  the  other.  Such  in  general  is  the  nature  of  what 
I  have  termed  longitudinal  vacation,  or  the  differentiation  of  con- 
specific  forms  at  localities  differently  situated  in  respect  to  lon- 
gitude. Similar  differentiation  occurs  at  localities  differing  in  lat- 
itude, which  hybridity  has  never  been  assumed  to  explain,  though 
it  is  ditflcult  to  see  why  it  should  not  be  called  in  as  well  in  the 
one  case  as  in  the  other.  In  each  case  we  have  a  similar  grad- 
ual differentiation  over  extensive  areas.  Hybridity  has  been  gen- 
erally regarded  as  an  unfailing  test  of  specific  diversity,  but  here 
one  of  two  things  must  be  assumed  : — either  that  hybridity  fails 
OS  a  test  of  specific  diversity,  or  else  that  these  widely  differing 
congeneric  forms  are  only  geographical  modifications  of  the  same 
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species,  resulting  from  at  present  only  partially  known  laws  of  cli- 
matic influence.  To  the  latter  I  incline  as  being  the  most  rational 
and  the  best  supported  by  analogy  and  by  facts.* 

Note.— In  the  article  on  the  BinU  of  Colorado,  in  the  June  number  of  this  Joainal,  I 
omitted  to  udd  that  sever.-d  spcrimenH  of  the  white-thro:itc<l  wn*u  {Cathtrpe»  Mexico' 
nus)y^eve  obtained  near  Colorado  City,  where  it  was  a  rominon  hpecicH.  Thin  !•  Uie  llrrt 
time,  apparently,  tliut  thiB  species  has  been  reported  from  any  |>oiii(  within  the 
United  ^)tuted  euKt  of  Soutliem  Nevada  {lUdyicny).  It  pt>i«set»neH  a  voice  of  vroiulerlYU 
strength  and  penetration  fiir  so  frmall  a  bird,  and  ce<*med  to  delifciit  in  the  ^Ulrtlinf 
echoct*  it  awakened  among  tlie  high  cliffs  of  the  *'  Garden  of  the  Gods.** 

On  page  330,  June  number  of  this  Journal,  it  wan  btated  that  Chamea  /iiscutta  was 
apparently  common  near  Colorado  City.  As  it  ha!»  been  heretofore  known  only  f>om 
the  extreme  HouUiwestem  portions  of  the  United  Station,  I  tihouhl  perhaps  add  thai  no 
specimens  were  taken,  but  ad  I  wa$i  within  a  few  yardtf  of  it  on  a  number  of  occuaiuns, 
I  cannot  doubt  the  correctness  of  the  ob>ervation. 

I  take  tliis  opportunity  of  correcting  the  following  errata:  On  page  345,  line  18,  read 
chipping /or  ♦•  nipping;"  p.  547,  line  28.  ri'ad  SeUntphorujt  for  •*  SeUi»uphoru»  ;^  p.  ;Sjft. 
line  3.  read  Uphrocotis  for  *' grUcinuchti  ;'*  p.  351,  line  C,  read  ActodrouuiM  Bairdii  for 
"  Pelidna  Americana." 


VISIT  TO    THE    ORIGINAL    LOCALITY  OF    THE 

NEW   SPECIES   OP^  ARCEUTUOBIUM  IN 

WARREN   COUNTY,  N.  Y. 

BY  C.  C.  PARKY,  M.D. 

ILvri'KNiNG  to  Spend  a  few  days  in  the  vicinity  of  Glen's  Fails, 
N.  Y.,  I  concluded  to  improve  the  opportunity  of  visiting  the 
locality  of  the  newly  discovered  species  of  Arceuthobium  {A.  inhm- 
turn  Engel.  ined.)  parasitic  on  Abies  nifjra, 

I  acconlingly  called  on  Mrs.  Lucy  Millington  of  the  alwve  place, 
"to  obtain  the  desired  information  as  to  the  precise  locality  where  it 
was  first  found.  It  is  to  this  lady  tiiat  the  botanical  world  is 
indebted  for  the  discovery  of  this  interesting  addition  to  the  Flora 
of  New  York.  Mrs.  Millington*s  first  specimens  were  collected  on 
the  10th  of  August,  1871,t  and  were  then  recognized  by  her  as  a 
distinct  parasite  of  which  she  could  lind  no  account  in  any  of  the 
botanical  works  at  her  command.      Specimens  were  according!}- 


♦On  climatic  variation  see  Bull.  Mns.  Comp.  Zool.,  Vol.  ii,  No.  X  and  Vol.  iii.  No. U, 
where  the  i^ubject  is  further  dis(■u^sed,  and  wliere  n)o^t  of  the  facts  on  whirh  the  above 
reniarkr*  are  based  are  given  in  di'Uill. 

t  A  brief  record  of  Mrs.  Millington's  discovery  has  bv.>en  given  on  pago  I'-iC  of  this 
volume  of  the  NATLriiALisx.—Eds.  • 
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transmitted  to  Mr.  Leggett  of  the  Torrey  Botanical  Club  of  N.  Y., 
where  it  was  first  brought  to  the  notice  of  Dr.  Torrey.  Later  in 
the  season  the  same  species  was  also  found  by  Mr.  Peck,  in  a 
peat  marsh  near  Sand  Lake  in  tlie  vicinity  of  Albany,  N.Y.  Sub- 
sequentl^'  Mrs.  Millington  collected  and  transmitted  numerous 
specimens  in  different  stages  of  growth,  from  the  original  locality 
in  Wan*en  Co.,  N.  Y.,  to  Dr.  Eugehnann  of  St.  Louis,  who  has 
been  engaged  for  some  time,  in  working  up  a  monograph  of  the 
North  American  Species  of  Arcenthobium. 

For  the  benefit  of  future  explorers  of  the  botany  of  this  northern 
district,  I  cannot  do  better  than  indicate  the  exact  locality  of  this 
interesting  plant  as  first  pointed  out  b}'  Mrs.  Millington,  viz. :  — 
About  two  miles  north  of  Warrensburg,  Warren  Co.,  N.  Y.,  fol- 
lowing the  plank  road  leading  to  Chester,  you  pass  on  the  right 
hand  (east)  of  the  road,  an  extensive  marshy  track,  which  on  pen- 
etrating a  narrow  belt  of  timber,  opens  up  into  a  wide  sphagnous 
swamp  occupied  with  occasional  clumps  of  Samarack,  and  bordered 
by  low  stunted  growths  of  black  spruce  {Abies  nigra).  Here  the 
plant  in  question  ma^''  be  found  without  difficulty,  the  first  indi- 
cation of  its  presence  being  observable  in  divStorted  branches 
showing  at  their  extremity  a  massed  growth  of  finely  divided 
spray,  having  a  somewhat  faded  foliage?.  These  masses  will,  on 
closer  inspection,  reveal  the  minute  parasite,  occupying  the  upper 
or  thrifty  growing  branches.  Of  other  points  worthy  of  mention, 
I  may  note  briefly. 

Ist.  The  period  of  flowering  (different  from  most  other  species 
of  the  genus)  is  in  spring.  At  the  time  of  ni}-  visit,  May  14th, 
the  male  blossoms  were  fully  opened  and  the  pollen  mostly  shed; 
the  female  flowers  also  well  developed. 

2d.  As  far  as  my  observation  goes,  the  plant  is  strictly  dioe- 
cious, males  and  females  occup^iiig  separate  trees :  not  even 
occurring  on  different  branches  of  the  same  tree.  The  male 
plants  seem  to  be  most  frequent,  though  female  plants  are  not 
rare. 

3d.  The  parasitic  growth,  whether  male  or  female,  seems  to  per- 
sist on  the  same  branch  extending  upwards,  year  by  year  on  the 
thrift}'  growing  branches ;  leaving  only  the  scars  of  previous 
growths  on  the  lower  portions  of  the  limb ;  the  distortion  being 
evidently  due  to  this  cause. 

4th.  Neither  male  nor  female  plants  persist  bey9nd  the  period 
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of  flowering,  or  perfecting  their  seed,  after  which  the  minnte 
shoots  (seldom  an  inch  in  length  and  very  rarely  brancheil)  drop 
off,  leaving  a  persistent  cup-shaped  base. 

The  technical  characters  of  this  species  will  be  ftilly  dcvelopetl 
in  Dr.  Engelmann's  forthcoming  monograph  of  the  genus. 


ON  THE   WYANhOTTE  CAVE  AND  ITS   FAUNA. 

BY    PROF.    E.  D.  COPE. 


The  W^'andotte  Cave  traverses  the  St.  Louis  Limestone  of  the 
carboniferous  formation  in  Crawford  Count}'  in  south  western  Indi- 
ana. I  do  not  know  whether  its  length  has  ever  been  accurately 
determined,  but  the  proprietors  say  that  they  have  explore*!  its 
galleries  for  twenty-two  miles,  and  it  is  probable  that  its  extent  is 
equal  to  that  of  the  Mammoth  Cave  in  Kentucky.  Niunerous 
galleries  which  diverge  from  its  known  courses  in  all  directions 
have  been  left  unexplored. 

The  readers  of  the  Naturalist  have  freshlv  in  their  memories 
the  interesting  papers  of  Messrs.  Packard  and  Putnam  on  the  fauna 
of  the  Mammoth  Cave  and  related  species.  The  writer  accompa- 
nied tlie  excursion  so  pleasantly  described  in  the  Naturalist,  and 
obtained  most  of  the  species  there  eiunnerated  as  well  as  two  or 
three  additional  ones  which  will  be  mentioned  at  the  close  of  tliis 
article.  On  returning  to  Indianapolis  at  the  request  of  Prof.  E. 
T.  Cox.  state  Geologist  of  Indiana,  I  made  an  examination  of  the 
Wj'andotte  Cave,  so  far  as  two  days*  exploration  could  be  called 
such.  Having  prepared  my  report,  I  present  a  portion  of  it,  by 
permission  of  Prof.  Cox,  to  the  Naturalist. 

The  Wyandotte  Cave  is  as  well  worthy  of  popular  favor  as  the 
Mammotli.  It  lacks  the  large  bodies  of  water  which  diversify  the 
scene  in  the  latter,  but  is  fully  equal  to  it  in  the  beauty  of  its 
stalactites  and  other  ornamonts  of  calcite  and  gypsum.  The 
stalactites  and  stalagmites  are  more  numerous  than  in  the  Mam- 
moth, and  the  former  frequently  have  a  worm  or  maccaroni-like" 
form,  which  is  very  peculiar.     They  twist  and  wind  in  masses  like 
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the  locks  of  Medusa,  and  often  extend  in  slender  runners  to  a  re- 
remarkable  length.  The  gypsum  rosettes  occur  in  the  remote  re- 
gions of  tlie  cave  and  are  very  beautiful.  There  are  also  masses 
of  amorphous  gypsum  of  much  purity.  The  floor  in  many  places 
is  covered  with  curved  branches,  and,  what  is  more  boautlAd,  of 
perfectly  transparent  acicular  crystals,  sometimes  mingled  Avith 
imperfect  twin-crystals.  The  loose  crj-stals  in  one  place  are  in 
such  quantit}'  as  to  give  the  name  of  '*Snow  lianks"  to  it.  In 
other  places  it  takes  the  form  of  japanning  on  the  roof  and  wall 
rock. 

In  one  respect  the  cave  is  supeiior  to  the  Mammoth — in  its  vast 
rooms,  with  step-like  domes,  and  often  huge  stalagmites  on  central 
hills.  In  these  localities  the  rock  has  been  originally  more  fract- 
ured or  fragile  than  elsewhere,  and  has  given  way  at  times  of 
disturbance,  piling  masses  on  the  floor.  The  destruction  having 
reached  the  thin-bedded  strata  above,  the  breaking  down  has  pro- 
ceedeil  with  greater  rapidity,  each  b(»d  breaking  away  over  a 
narrower  area  than  that  below  it.  Wh(»n  the  heavilv-bedded  rock 
has  been  again  reached,  the  breakage  has  ceased,  and  the  stratum 
remains  as  a  heav}-  coping  stone  to  the  hollow  dome.  Of  course 
the  process  piles  a  hill  beneath,  and  the  access  of  water  being 
rendered  more  easy  by  the  approach  to  the  surface,  great  stalac- 
tites and  stalagmites  are  the  result.  In  one  place  this  product 
forlns  a  mass  extending  from  floor  to  ceiling,  a  distance  of  thirty 
or  forty  feet,  with  a  diameter  of  twenty-live  H^et,  and  a  beautifully 
fluted  circumference.  The  walls  of  the  room  are  encrusted  with 
cataract-like  masses,  and  stalagmites  are  numerous.  The  largest 
i-oom  is  stated  to  be  2-iit  feet  hitrli  and  'M}()  feet  lonjr,  and  to 
contain  a  hill  of  17')  feet  in  height.  On  the  summit  are  three  large 
stalagmites,  one  of  them  pure  white.  AVhen  this  scene  is  lit  up,  it 
is  peculiarly  gran<l  to  the  view  of  the  oliserver  at  the  foot  of  the 
long  hill,  while  it  is  not  less  beautiful  to  those  on  the  summit. 
There  is  no  room  in  the  Manunoth  Cave  ecpial  to  these  two. 

I  must  not  omit  to  mention  the  kind  altention  to  the  wants  of 
his  guests  constantly  displayed  by  Mr.  Conrad,  the  present 
proprietor  of  the  hotel,  and  the  e(|ually  useful  guidance  of  ^Ir. 
Rothrock,  the  owner  of  the  cave.  Visitors  Avill  also  find  on  their 
way  thither  an  American  Auerbach*s  hotel  at  Leavenworth,  near 
the  steamboat  landing.  This  excellent  house  is  not  hauntcjl,  like 
its  European  predecessor  at  Leipsic,  by  either  a  Mephistophiles  or 
a  Faust,  but  by  a  landlord  (Mr.  Humphreys),  whose  charges  are 
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low,  a  IK  I  whose  wife  knows  how,  in  lodgings  and  table,  to  snti.sfy 
reasonably  fastidiouH  pers<^ns. 

An  examination  into  llie  life  of  the  cave  shows  it  to  have  much 
resemblance  to  that  of  the  Mammoth.  The  following  is  a  lint  of 
sixteen  spet^ies  of  animals  which  I  obtained,  an<l  by  its  8i<lc  is 
placed  a  cor resi>on< ling  list  of  tlie  Hj)ecies  ol>tained  by  Mr.  Cooke 
and  others  at  tlie  Maminolii  Cave.  These  nnmber  seventeen 
species.  As  tlie  Mammoth  has  been  more  freipiently  explored, 
while  two  days  only  were  devoted  to  the  Wyandott<s  the  lai^^e 
numbiM"  of  sjK^cies  obtained  in  the  latter,  suggests  that  it  is  the 
richer  in  life.  This  I  suspect  will  prove  to  be  the  c^ase,  as  it  Is 
situate<l  in  a  fertile  region.  Some  of  the  animals  were  also  pro- 
cured from  caves  immediately  iuljoining,  which  are  no  doubt  con- 
nected with  the  principal  one. 

Of  the  outnloor  fauna  which  find  shelter  in  the  cave,  bats  are  of 
course  most  numerous.  Tiiey  are  probably'  followc»<l  into  their 
retreat  by  the  eagle  and  other  large  owls.  The  floors  of  some  of 
the  chambei-s  wei*e  covereil  to  a  considerable  depth  by  the  castings 
of  these  birds,  which  consisted  of  bats'  fur  and  bones.  It  would 
be  worth  while  t^)  deti»rminc  whether  any  of  the  owls  winter  there. 

I  believe  that  wihl  animals  l>etakc  themselves  to  caves  to  die, 
and  that  this  habit  accounts  in  large  part  for  the  great  collections 
of  skeletons  fountl  in  the  cave  deposits  of  th(»  w<»rld.     After  much 
experience  in  wo<m1  craft,  I  may  say  tliat  I  never  foinid  the  iKJues 
of  a  wild  animal  which  had  not  died  bv  the  hand  of  man,  Ivinff 
expose<l  in  the  forest.     I  once  thought  I  had  fomul  the  place  wherct 
a  turkey  vulture  (Cathnrtes  attr(()  had  clost^l  its  cancer,  on  tht- 
edge  of  a  wooil,  and  it  seemed  that  no  accident  could  have  killed 
it,  the  bones  were  so.entire  as  I  gathered  them  up  one  by  one.     At- 
last  I  raised  the  slender  radius;  it  was  broken,  and  the  onlv  in— 
jured  bono.     I  tilted  each  half  of  the  shaft,  and  from  one  rolled  :b. 
single  shot  I     The  hand  of  man  had  Ikjcu  there.     One  occasional- 
ly (inds  a  mole  (Srnlops  or  Conrh/Inra)  overcome  by  the  sun  oia 
some  naked  spot,  on  his  mitMa^'  exi)loration,  but  if  we  seek  for 
animals  generally,  we  must  go  to  the  caves.     In  Virginia  I  found 
remains  of  very  many  species  in  a  recent  state;  in  a  cave  adjoin- 
ing the  Wyandotte  I  found  the  skeleton  of  the  gray  fox  Vti?}»f-s 
Vh'fjhtHtHffH,     In  a  cavern  in  Lancaster  Co.,  Pennsylvania,  in  hii 
agricultural  region,  I  notictM:!  bones  of  i\\e  or  six  CfstHflhit's^  as 
many  rabbits,  and  a  few  other  wild  species,  with  dog,*  horse,  cattle, 
sheep,  etc.,  some  of  which  had  fallen  in. 
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LIST  OF  LIVING  SPECIES  IN  THE  TWO  CAVES. 

Wyandotte.  Mammoth. 

Vertebrata. 

Ambljops^lfi  Bi>eltvu6  DeKiy.  Amb1y«)|isis  Riichrus  DeK iv 

Typhlichtliys-  rtublciTaneus  CJiranl. 

Arachnultt. 

Krebom jster  fl:ivo.-«cen8  Cope.  Afunthochclr  anniita Tellk. 

Phrixis  lon^ipcs  C«ipe. 
Anthrobia.  Authiobia  inoinnoutliia  Tellk. 

Crustaven. 
Oroonccte.**  inermih  Cope.  O.Mronectof*  pellucidu-*  Tellk. 


Cvrlflotea  niirrorephala  Coii*.  Ca'cidotea  ^tyK:ia  Park. 

Cauloxenii6  t<tygius  Cupe.  .stytfobroiiiu^  vitreus  Co))e. 

Iiutectn. 

AnopIitha]inn«  ttMniis  IIi>m.  Anophth  iliniis  Meni'tricsii  Motj»rli. 

Anoplifchaiinux)  en'iiiita  Horn.  Aiiojihtbaliniis  Tellkainplli  Eriohb. 

Quedinit  >*pehen>  Horn.  Aclrlopi-  hirtUiS  Tellk. 

I^e.^itera  hi>.  iiov.  Itoru. 

R:i)iliidophora.  R  iph'(lo]iIiora  subtcrranea  Sciidd. 

Phori.  Phma. 

Anthomyia.  Anthoinyi.i. 

H.-W'.liiliN.  .Ma«-hili-'. 

Campodt^u  sp.  Caini><>clca  Cookei  Pack. 

TipuTld. 

Mj/riuiKxia. 
Spirostrcphon  cavernarnui  Cope.*  Scotcrpca  Copei  (Pack.). 

The  blind  fish  of  tlio  Wvimdotte  Cave  is  the  same  as  that  of 
the  Mammoth,  the  Amhlyopsis  spehvns  DeKay.  It  must  have 
coushlerable  subtorraneaii  distribution,  as  it  has  undoubtedly  been 
drawn  up  from  four  wells  in  the  neighborhood  of  the  cave.  In- 
deed, it  was  from  one  of  these,  which  derives  its  water  from  the 
cave,  that  we  procured  our  specimens,  and  I  am  much  indebted  to 
mv  friend  N.  Bart.  Walker,  of  Hoston,  for  his  aid  in  enablinccme 
to  obtain  them.  Wi*  descended  a  well  to  the  water,  some  twenty 
feet  below  the  surface,  and  fouml  it  to  communicate  by  a  side 
opening,  with  a  long  low  channel,  through  which  flowed  a  lively 
stream  of  very  cool  water.  Wading  up  the  current  in  a  stooping 
posture,  we  soon  reached  a  shallow  expansion  or  pool.  Here  a 
blind  crawfish  w:is  d(*tected  crawling  round  the  margin,  an<l  was 
promptly'  consigned  to  the  alcohol  bottle.  A  little  further  beyond, 
deeper  water  was  reached,  and  an  erect  position  became  possible. 
We  drew  the  seine  in  a  narrow  channel,  and  after  an  exploration 
under  the  bordering  rocks  secured  two  fishes.  A  second  haul 
secured  another.  Another  was  seen,  but  we  failed  to  catch  it, 
and  on  emerging  from  the  cave  I  had  a  fifth  securely  in  my  iiand, 
as  I  thought,  but  found  my  fingers  too  numb  to  prevent  its  freeing 
itself  by  its  active  struggles. 

If  these  Amblyopses  be  not  alarmed,  they  come  to  the  surface 
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to  food,  and  swim  in  full  sight  like  white  aquatic  ghosta.  They 
are  then  easily  t^'iken  by  the  hand  or  net,  if  perfect  silence  is 
preserved,  for  they  are  unconscious  of  the  presence  of  an  enemy 
except  through  tlie  medium  of  hearing.  Tliis  sense  is,  however, 
evidently  very  acute,  for  at  any  noise  they  turn  Ru<ldenly  down- 
Avard  and  iiide  beneath  stones,  etc.,  on  the  bottom.  They  must 
take  much  of  tlieir  food  near  the  surface,  as  the  life  of  the  depths 
is  apparently  very  sparse.  This  habit  is  rendered  easy  by  the 
structure  of  tlie  Qsh,  for  the  mouth  is  directed  partly  upwards,  and 
the  head  is  very  flat  above,  thus  allowing  the  mouth  to  l>c  at  the 
surface.  It  thus  takes  food  with  less  dilllculty  than  other  surface 
feeders,  as  the  perch,  etc.,  where  the  mouth  is  terminal  or  even 
inferior  ;  for  these  re(iuire  a  definite  elfort  to  elevate  the  mouth  to 
the  object  floating  on  the  surface.  This  could  rarely  be  done 
with  accuracy  by  a  fish  with  def(»ctive  or  atrophied  visual  or- 
gans.* It  is  therefore  probable  th  it  fishes  of  the  type  of  the 
Cjipnno(lonti(itt\  the  nearest  allies  of  the  Ilifpntvuhp^  and  such 
Ilt/psft'idd'  as  the  eyed  Chologastei\  would  possess  in  the  iK>sition 
of  the  mouth  asliirht  advautaj^e  in  the  strugjjle  for  existence. 

The  blind  crawfish  above  mentioned  is  specifically  distinct  fh>m 
thnt  of  the  Mammoth  Cave,  though  nearly  related  to  it.  Its  spines 
are  ever\'where  less  developed,  and  the  abdominal  margins  and 
cheles  have  ditferent  forms.  I  call  it  On'onertes  inermis,  sei)arating 
it  genorically  from  Caviharns,  or  the  true  crawfishes,  on  account  ol 
the  absence  of  visual  organs.  The  genus  0/ro/i/r/r.»*,.then,  is  estal>- 
lishod  to  include  the  blind  crawfishes  of  the  Mammoth  and  Wvan- 
dotte  Caves.  Dr.  Hagon,  in  his  monograph  of  the  American 
xVstacida%  suspects  that  some  will  be  disposed  to  separate  the 
CambixruH  pellncidnH  as  the  type  of  a  special  genus,  but  thinks 
such  a  course  would  be  the  result  of  erroneous  reasoning.  Dr. 
IlageuVs  view  may  be  the  result  of  the  objection  which  formerly 
prevailed  against  distinguishing  either  species  or  genera  whose 
characters  might  be  suspected  of  having  been  derived  from  others 
by  modification,  or  assumed  in  descent.  The  prevailing  views  in 
favor  of  evolution  will  remove  this  objection  ;  and  for  myself  I 
have  attempted  to  show  f  that  it  is  precisely  the  structural  chanic- 
ters  which  are  most  obviouslv,  and  therefore  most  latolv,  assinneil 


•Mr.  rutnaiir-i  ol>j<M'tion  to  my  re.-isonin;?  iVoin  llio  ^triicturo  of  Uio  Aniblyopois* 
mouth  wa8  bitt^ed  on  a  niiscoiu'eption  of  my  iucauin(j:.  Tho  above  explains  the  point 
more  fully. 

f  Oriffin  of  Genera,  p.  41. 
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on  which  we  have  been  in  the  habit  of  depending  for  discrimina- 
tion of  genera.  The  present  is  a  case  in  point.  So  far  also  as 
the  practice  of  naturalists  goes,  this  course  is  admissible,  for  the 
presence  or  absence  as  well  as  the  arrangement  of  the  e3'es  have 
long  been  regarded  as  generic  indications  among  the  M3Tiopoda 
anil  Arachnida.  Without  such  recognition  of  a  truly  structural 
modification  our  system  becomes  unintelligible. 

Dr.  Packard  described  in  his  article  already  quoted,  an  interest- 
ing genus  of  Isopoda  allied  to  the  marine  form  IdoHva^  which  Mr. 
Cooke  discovered  in  a  pool  in  the 
Mammotli  Cave.  He  called  it  Ctf^ci- 
dotea.  I  obtained  a  second  species, 
in  a  cave  adjoinini^  the  Wyandotte,      ^    ,,  .  ,  ^ 

•'  "  •  '         CffcUhitfa  rntrroct'phala  Cope,  luag- 

which  differs  in  several  important  niflwH^-i  timt's. 
respects.  The  head  is  smaller  and  more  acuminate,  and  the  bases 
of  the  antenna*  are  more  closely  placed  than  in  C.  stygia  Pack.  I 
call  it  Ccta'dotea  microceph(da.  Both  species  are  blind.  The  new 
species  is  pure  white.  It  was  (juite  active,  and  the  females  car- 
ried a  pair  of  egg  pouches  full  of  eggs.  The  situation  in  which 
we  found  it  was  peculiar.  It  was  only  seen  in  and  near  an  empty 
log  trough  used  to  collect  water  from  a  spring  dripping  from  the 
roof  of  one  of  the  chambers. 

The  Lernaian,  Canloxenna  MyfjiKs  Cope,  is  a  remarkable  creature. 

Fig.  110.  It  J^  ^  parasite  on  the  blind  fish,  precisely  as  numerous 
species  near  of  kin,  attach  themselves  to  various  spe- 
cies of  marine  fishes.     The  Wyandotte  species  is  not 


so  very  unlike  some  of  these.     It  is  attached  by  a  pair 
mierorephnin  of  altcrcd  forc-limbs,  which  are  plunged  into  the  skin 

Cope.    The  in 

mandible  and  of  the  Iiost  and  held  securelv  in  that  position  by  the 

palpi  \tt  njclit  •  ' 

urKeS'^^'^Viie  ^^*^*'^^<^^^^  ^^  rccurvcd  claws.  The  position  selected  by 
H«*^Iii*o??'ViI*  the  blind  fish  Lerna»an,  was  the  inner  e<lge  of  the  upper 
Mrf7i  oriKin  lip?  where  she  hung  in  a  position  provocative  of  at- 
was  MO  seen,  ^^jj^p^^g  ^^  masticatioii  on  the  part  of  the  fish  and  re- 
minding one  of  the  picture  of  the  man  on  the  ass'  back  hohling  a 
fork  of  fodder  before  the  animal's  nose,  in  illustration  of  the 
motto  that  ''persuasion  is  better  than  force."  The  little  creature 
had  an  e^^^  pouch  suspended  on  each  side,  and  was  no  doubt  often 
brought  in  contact  with  the  air  by  her  host. 

This  position  would  not  appe.u*  to  be  a  favorable  on©  for  long 
life,   Jis  the   body  of  the  Ciifthwenfts   would  be  at   once   caught 
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Crtufnrcnu*  ftytint  in  position  on  tlu'  lip 


bet vvot»n  the  teeth  of  the  tish,  shouhl  its  direction  be  revcnM*il  or 
thi-own  b.'iekwiinls.  The  powerful  jjiw -arms,  however,  inaintniiicil 
like  ji  stoel  spring  a  direction  at  a  strong  angle  with  the  axis  of 
the  body,  whicli  was  thrown  upwards  over  the  upper  lip,  the  ap<*x 

Fig.  111.  of  the   cephalothorax   being  be- 

tween the  lips  of  the  fish.  This 
^  position  being  retained,  it  be- 
comes a  favorable  one  for  the 
sustenance  of  the  parasite,  which 
is  not  a  sucker  or  devourer  of  its 

of  ^//i6/yo/«M  iyWrt-Mx,  onlnrKod.  llOSt,  but   UlUSt    fpcd    OH    the    SUl)- 

stances  which  are  caught  by  tiie  blind  tish,  and  crushed  between 
its  teeth.  The  fragments  and  juices  expressed  into  the  water 
must  suifice  for  the  small  wants  of  this  crust«cean. 

But  if  the  sui)ply  of  food  be  precarious,  how  much  more  ho  niii^t 
be  tlie  opportunilit^s  for  the  increase  of  the  family.    No      Kig.  11.1. 
parasitic  male  was  observed  in  tlie  neighborhood  of  the 
female,  and  it  is  probable  that  as  in  the  other  Ij^rnn'O- 
podhhp^  he  is  a  free   swimmer,  and   extremelv  small. 
The  ditHcultv  of  finding  his  mate  on  an  active  host-fish  ttiffjiu*.    An- 

^  tviinal    p  Til- 

must  be  augmented  bv  the  total  darkness  of  his  abode,  ^.';*i:,r*..."'^ 

and  many  must  be  isolated  owing  to  the  infrequent  and  «"'*»■*<•**• 
irregiihir  occurrence  of  the  fish,  to  say  nothing  of  the  scarceness 
of  its  own  species. 

Th;»  allied  genera,  Achtheres  and  Lenvropadu^  present  very  dis- 
tinct distributions,  the  former  being  fresh  water  and  the  latti*r  ma- 
rine.   Lerntfopoda  is  found  in  the  most  varied  types  of  fishes  and 
in  several  seas ;  Aditheres  has  been  observed  on  perch  from  Asia 
Fijj.  11-2.  and  Europe,  and  on  a  South  American 

Pimelodus.     It  is  to  the  latter  that  Cu»(- 
loxf'nus  is  most  nearly  allied,  and  from 
such  a  form  we  mny  perhaps   trace   its 
cuufor*'nuyif/'nu*.Thoni\ui\a]   dosccut ;  modification  beinjx  consequent 

vicweil  from  lifliiw.  Willi  nil  lnfiT«>-  ^  ^  • 

lateral  vkw of  the  crphHiotiiorax.  q,^  j^j,  wandedug  iuto  subterraufaii 
streams.  The  character  which  distinguishes  it  from  its  allies,  is 
one  which  especially  adapts  it  for  maintaining  a  firm  hold  on  its 
host.  i.  e,  the  fusion  of  its  jaw-arms  into  a  single  stem. 

Whether  the  present  species  shared  with  the  AmhJyopsh  its 
history  and  changes,  or  whether  it  seized  upon  the  fish  as  a  host 
at  some  subsequent  period,  is  a  curious  speculation.     Its  location 
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at  th?  moiitb  of  the  fish  couUl  scarcel}'  be  maintained  on  a  species 
having  sight,  for  if  tlie  liost  did  not  remove  it,  other  indivi(Uiuls 
would  be  apt  to. 

I  may  here  allude  to  anotlier  blind  Crustacean  which  I  took  in 
the  Mammoth  Cave,  and  which  has  been  alreadv  mentioned  in  the 
Annals  and  Magazine  of  Natural  History  as  a  Gammaroid.  Mr. 
Cooke. and  myself  descended  a  hole,  and  found  a  short  distance 
along  a  gallery,  a  clear  spring  covering,  perhaps,  an  aren  ten  feet 
across.  Here  Mr.  Cooke  was  so  fortunate  as  to  procure  ihc  (Jwci- 
(lotea  stfffjia^  while  I  took  the  species  just  mentioned,  and  which  I 
name  Stygobromns  ritretts.  The  genus  is  new  and  represents  in  a 
measure  the  Xtplfuryutt  of  Schii')dte  found  in  the  caves  of  Southern 
Europe.  It  resembles,  however,  the  true  Gam  mams  more  closel}', 
by  characters  pointed  out  at  the  close  of  this  article.  This  genus 
has  several  species  in  fresh  waters,  which  are  of  small  size,  and 
swim  actively,  turning  on  one  side  or  the  other. 

Of  insects  I  took  four  species  of  beetles,  all  new  to  science.  Two 
of  them  of  the  blind  carnivorous  genus  Atiaphthabnus^  and  two 
Strqthf/li'nidtt\  known  by  their  very  short  wing-cases  nn<l  long, 
flexible  abdomen.  Dr.  (Jeo.  H.  Horn  has  kindly  determined  them 
for  nie.  One  of  them,  the  Qni'dins  upda'HH  Horn,  is  a  half-inch  in 
length,  and  has  rather  small  eyes.*  It  was  foun<l  not  far  from 
the  mouth  of  the  cave.  Dr.  Horn  furnishes  me  with  the  following 
list  of  Coleoptera  from  the  two  caves  in  (juestion  : 

Aii(>*)hthulinus  Tv'llk.-miptli  Krit-h."*.  M:imiiiolli  (?;ivo. 

^M-Micfrio-i  Mi ttsch.  1/ ;<>/>// (/f/x  Lc*.  M  iinin  ith  <'.ive. 

"  ereiniti  II:>rn.  .  \Vy!tn<l«)ltr  Cave. 

teniii-i  II«)rn.  Wyainlotto  Cavo. 

«tri.  til'  Mi»ts  'h.  Maminot^i  Cave.    I'liknown  to  me. 

voiilririi-us  M«»l?j('li.  Mammoth  (;av(>.    riiki)«»\vii  to  me. 

Adeloptt  liirta  Tt'Uk.  Mammoth  Cave. 

The.-ie  are  the  only  trut*  cave  insects  at  present  known  in  these 
fan  me.  Other  species  were  collected  within  the  mouths  of  the 
caves,  but  which  cjinnol  be  classed  with  the  preceding,  as  cave 
insects  proper. 

C'at>i».-'  n.  sp.  ?  Wyainlolte  ('ave. 

<^ui*il!u«*  .-iH'I.TUs  Horn.  Wyamlotic  Cave. 

Le-tcva  11.  >\i.  Wyanilolte  C.ive. 

And  another  Ala»ocharide  Stai)hylinide,  allied  to  Tachyiisa,  also 
from  Wyandotte  Cave.      ?,'o  names  have  as  yet   been  given  to 


•Soe  I*nii;ct'U.  Amer.  Knt«»m.  Soc,  1S7I,  p.  3M. 
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ail}'  of  these  excepting  the  second.  A  monograph  of  Catops  has 
already  ap[)eared  containing  many  species  from  our  fauna,  and  as 
the  work  is  inaccessible  at  present,  1  have  hesitated  to  do  more 
than  indicate  the  presence  of  the  ahove  species. 

The  cricket  of  tlie  Wvandotte  Cave  is  stouter  than  that  of  the 
Mammoth  and  thus  more  like  the  Jlaphidopffora  lajyfflirola  of  the 
forest.  There  were  three  species  of  Hies,  one  or  more  bi)ecics  of 
PodurklfG  and  a  Canipodea  not  determined. 

Centipedes  are  much  more  abundant  in  the  W^-andotte  than  in 
the  ISIammoth  cave.  Tliey  especially  abounded  on  the  high  sta- 
lagmites which  crown  the  hill  beneath  the  Mammoth  dome,  which 
is  three  miles  from,  the  mouth  of  tlie  cave.  The  species  i.s  cjuite 
distinct  from  that  of  the  Mammoth  Cave  and  is  the  one  1  descrilied 
some  years  ago  from  caves  in  Virginia  and  Tennessee.  1  call  it 
Spirostrephon  cavernarum^  agreeing  with  Dr.  Packard  that  the 
genus*  to  which  it  was  originall}'  referred  is  of  doubtful  validity. 
The  species  is  furnished  with  a  small  triangular  patch  of  eyes, 
and  is  without  hairs,  but  the  antenntc  are  quite  elongate.  lib 
rings  are  quite  handsomely  keeled.  The  allied  form  found  by 
Mr.  Cooke  in  the  Mammoth  Cave  has  been  described  bv  Dr. 
Packard  as  Spirostrephon  CopeL  It  is  eyeless  and  is,  on  this 
account  alone,  worthy  of  being  distinguished  generically  from 
Spirostrephon^  though  the  absence  of  pores  asserted  by  Dr.  Pack- 
ard, would  also  constitute  another  character.  Spirostrephon  i>os- 
sesses  a  series  of  lateral  pores  as  I  have  pointed  out  in  accordance 
with  Wood's  view.f  This  genus  may  be  then  named  S''ot*^rpes, 
I  look  for  the  discoverv  of  S.  cavernarnm  in  the  Mammoth  Cave. 

Two  species  of  Arachnidans  were  observed,  one  a  tnie  spider, 
the  other  related  to  the  ''long-legs"  of  the  woods.  A  species 
similar  to  the  former  is  found  in  the  Mammoth  Cave,  and  others 
in  other  caves,  but  in  every  instance  where  I  have  obtained  them, 
they  have  been  lost  by  the  dissolution  of  their  delicate  tissues  in 
the  impure  alcohol.  The  other  forms  are  more  completely  chit- 
inized  and  are  easily  preserved.  They  are  related  to  the  genus 
Gonyleptes  found  under  stones  in  various  portions  of  the  couutr}'. 
Dr.  Wood  describes  a  species  from  Texas,  and  1  have  taken  them 
in  Tennessee  and  Kansas.  In  the  W3'andotte  Cave  I  foun<l  a  num- 
ber of  individuals  of  anew  species  at  a  place  called  the  screw  hole. 

*  Pteudotremia. 

t  Proceed.  Amer.  Entoin.  So<*.  1870. 
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This  18  a  narrow  possuge  between  musses  of  rock,  which  rises 
fVom  the  end  of  a  gallery  to  the  floor  of  a  large  room  culled  the 
senate  chamber.  Though  living  at  a  distance  of  four  or  iive  miles 
from  tlie  mouth  of  the  cave,  this  species  is  furnished  with  eyes. 
Its  limbs  are  not  ver^-  long,  but  its  palpi  are  largely  developed, 
and  armed  with  a  double  row  of  long  spines  pinnately  arranged, 
like  its  relative  of  the  Mammoth  Cave,  the  Acanthocheir.  This 
species  is  described  at  the  end  of  the  ar-  Fig.  lu. 

tide  as  Erelxmiaster  Jlaveavetat  Cope.  In 
its  relationships  it  may  be  said  to  stand 
between  Acanthocheir  und  Gonffleptett, 
Besides  Acanthocheir,  another  blind 
Gonyleptid  exists  in  the  Mammoth  Cave, 

,  .    ,       T     /•  1  1  •!  x»  Ai  Ere'->fhff*ft!r  ftart'tcfnAymagul- 

Wmch   I  found    several   miles   Irom   the  aou  ?.« iiiuca.- 

mouth.  It  is  blind  like  the  former,  but  ditfers  in  having  many 
more  joints  to  the  tarsi,  approaching  thus  the  true  Phulangia,  or 
long-legs.  There  are  six  joints  and  terminal  claws,  while  Acan- 
thocheir is  said  to  have  two  and  Erehomatiter  three  joints.  It  is 
larger  than  A.  armata,  and  has  much  longer  legs.  Its  palpi  are 
also  longer  and  their  spines  terminate  in  long  hairs.  I  have 
named  it  Phrlxis  longipen. 

Dr.  Packard  and  Mr.  Putnam  have  already  discussed  the  ques- 
Fig.115.  tion  of  the  probability  of  the  origin  of  these  blind  cuve 
animals  l>y  descent  from  out-door  species  having  eyes.  I 
have  already  expressed  myself  in  favor  of  such  view,  and 
deem  that  in  order  to  prove  it,  we  need  only  establish  two 
or  three  propositions.  First,  that  there  are  eyed  genera 
Ereho-  corresponiling  closely  in  other  general  characters  with  the 
./fa  rij-  blind  ones ;  second,  that  the  condition  of  the  visual  organs 
Siaieor-  IS  iu  somc  cuvc  t^'pc  vuriublc ;  third,  if  the  abortion  of  tlie 
below/"*  visual  organs  can  be  shown  to  take  place  coincidentally 
wita  general  growth  to  maturity,  an  important  point  is  guined  in 
explanation  of  Ihe  modus  operandi  of  the  process. 

First,   as   to    corresponding   forms ;    the    Typhlichthys  of    the 
Mammoth  is  identical  f  with  Chologaster,  except  in  its  luck  of  eyes. 


•  Onr  engrnver  ha8  not  correctly  repie»ente(I  the  i>osttTior  luterul  border  of  the  large 
dorst.1  ec'Utuiii.  The  niaiulible  should  &\>.o  have  been  represented  ns  temiinatiug  In  a 
pair  of  nippert«.  —  Edh. 

fMr.  rutiiani  thows  that  the  known  ppccies  of  ChologasUr  differ  from  tho8e  of 
TtfplUichthy*  in  the  lack  of  the  papillary  ridges,  which  is  probably  another  generic 
character  similar  to  the  lohs  of  eyca.    The  absence  in  Chologaster  of  minute  palatine 
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Orro7fprf(>s  boars  the  same  relation  to  Camhnrus;  StygtibromuB 
boarH  nciirl}'  the  same  to  Gammarns^  and  Sroterj)€s  i»  .S/iirwi- 
trcphon  without  03x8,  and  no  pores. 

Secondly,  as  to  variabilit}'.  I  have  already  shown  that  in 
(rrmlns  ittgnhihn'H,  the  blind  Silurid  from  the  C'onestoga  in  Penn- 
sylvania, that  while  all  of  several  specimens  observe*!  were  blind, 
the  degree  of  atrophy  of  the  visual  organs  varies  niateriull3',  not 
only  in  different  tishes,  but  on  ditferent  sides  of  the  same  dsh.  In 
some*  the  corium  is  imperforate,  in  others  perforate  on  one  side,  in 
others  on  l)oth  sides,  a  rudimental  cornea  being  thus  present.  In 
some,  tlie  ball  of  the  eye  is  oval  and  in  others  coUapseil.  Thig 
fish  is  related  specifically  to  tiie  Am  f urns  tiehttlosux  of  the  same 
waters,  more  nearly  than  the  latter  is  to  certain  other  Amiuri  of 
the  Sustpiehanna  river  basin  to  wliich  the  Conestoga  belongs,  as 
for  instance  the  ^l.  1f/nx;  it  may  be  supposed  to  have  been  enclosed 
in  a  subterranean  lake  tor  a  sliorter  time  than  the  blind  fishes  of 
the  Western  Caves,  not  only  on  account  of  the  less  degree  of  loss 
of  visual  organs,  but  also  in  view  of  its  very  dark  colors.  A 
feature  on  which  I  partly  relied  in  distinguishing  the  species,  has 
perhaps  a  dilferent  meaning.  The  tentacles  or  beards  were  <lc- 
scribed  as  considerably  shorter  than  those  of  allied  s|)ecies.  On 
subsequently  examining  a  number  of  individuals,  1  was  struck  with 
the  irregularity  in  their  lengths,  and  further  inspection  showed 
that  the  extremities  were  in  each  case  enlarged,  as  though  by  a 
cicatrix.  I  have  imtii^ined  that  the  abbreviation  of  the  tentacles 
is  then  due  to  the  attacks  of  carnivorous  fishes  which  inhabit  the 
subai'-rial  waters  into  which  the  Gran  ids  strays,  from  whom  its* 
blindness  renders  it  unable  to  protect  itself. 

Tliinlly,  it  is  asserteil  that  the  young  Orrouertes  possess  eyes* 
and    that   perhaps  those   of  the    T;iphUrhthifs  do  also.     If  thest?' 
stnto'.nents  be  accurate,  we  have  here  an  example  of  what  is  known 
to  occur  elsewhere,  for  instance,  in  the  whalebone  whales,     lu  a. 
i\\}i'x\  stage  these  animals  possess  rudimental  teeth*  like  other  Ccta- 
cea,  which  are  subse(]uently  absorbed.     This  disa[»pearance  of  the 
eves  is  re'rarded  with  reason  bv  Prof.  Wvman  as  evidence  of  the 
descent  of  the  blind  forms  from  those  with  visual  organs.     I  would 
suggest  that  the  process  of  reduction  illustrates  the  law  of  *'  retar- 
dation," accompanied  by  another  phenomenon.     Where  characters 

UH'lh.  Jiml  tli<«  prc^eneo  of  an  iuMitional  pair  of  pylorir  ciuca.  which  he  miiitiiiti<>.  w:ll 
Ik*  apt  t«»  pn»vc  o.ily  «;pt»c!llc. 
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which  .ippcar  latest  in  einhryonic  history  are  lost,  we  have  simple 
retaitlation,  that  is,  the  animal  in  successive  generations  fails  to 
grow  np  to  the  highest  point,  falling  fartlior  anil  farther  back,  thus 
presenting  an  increasing!}'  slower  growth  in  tliis  special  respect* 
Where,  as  in  the  presence  of  eyes,  we  have  a  character  early 
assumed  in  embryonic  life,  tlie  retardation  presents  a  somewhat 
different  phase.  Each  successive  generation,  it  is  true,  fails  to 
eome  up  to  the  completeness  of  its  predecessor  at  maturity, 
and  thus  exhibits  *' retardation,"  but  this  process  of  reduction  of 
rate  of  growth  is  followed  by  its  termination  in  the  part,  long 
before  growth  has  ceased  in  other  organs.  This  is  an  exagge- 
ration of  retardation.  Thus  the  eyes  in  tlie  Orvonectes  probably 
once  exhibited  at  maturity  the  incomplete  characters  now  found  in 
the  young,  for  a  long  time  a  retarded  growth  continuing  to  adult 
age  before  its  termination  was  gradually  withdrawn  to  earlier 
stages.  Crrowth  ceasing  entirely,  the  phase  of  atrophy  succeeded, 
the  organ  become  stationary  at  an  early  period  of  general  growth, 
being  removed,  and  its  contents  transferred  to  the  use  of  other 
parts  ]\v  the  activity  of  '*  growth  force."  Thus  for  the  loss  of 
late  assumed  organs  we  have  *'  retardation,"  but  for  that  of  early 
assumed  ones,  '*  retardation  and  atrophy." 

In  comparing  the  list  of  animals  from  the  Wyandotte  with  that 
of  the  Mammoth  Cave,  it  will  be  observed  that  the  representatives 
in  the  former,  of  two  of  the  blind  genera  of  the  latter,  are  furnished 
with  eyes.  These  are  the  Ert'hoim inter  and  Sjn'ro.strrjtfion^  which 
corivspond  with  the  Arnnf/nH'/icir  an<l  Scotrrpes  respectively.  In 
the  outer  part  of  a  branch  of  the  Wyandotte  1  took  two  eyed 
beetles  the  (/ncffiKs  sjfelfvus  and  a  Plaltptits. 

Tlie  outnloor  rolativi's  of  the  blind  forms  are  various.  Those 
having  congeners  outside  are  the  Spirostrcjthfn}^  Catnpodea^  Ma^ 
chifis,  Phora,  Iiuphnhf]>h(u'(t,  Those  with  near  but  few  allies,  the 
Scofpr^tes^  Amhhj(}psis  and  the  throe  (rOHt/h'pfifiw,  Species  of  the 
latter  are  much  more  rare  in  this  countrv  than  those  of  I^hahni- 
(fikhr.  which  are  not  known  from  the  cav(»s.  The  Orroun-tfiS  is 
mostly  fresh  water  in  kimlred,  while  Packanl  shows  that  those  of 
the  Cirridofpn  are  murine.  Those  of  the  CuuhwPHus  are  partly 
marine,  and  those  of  the  StiigohnnimH  fresh  water  and  marine. 

The  mutual  relations  of  this  eave  life  form  an  interestins:  sub- 
ject.  In  the  first  place,  two  of  the  beetles,  the  crickets,  the  cen- 
tii>ede,  the  small   crustaceans  (food  of  the  blind  fish)  are  more 
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Dexriptions  of  Species  from  the  Wyatidotle  Cave. 


Gcna*  novum,   fllmltar  to 
•mRllanit  nnt  nicMteil.    The 

WyuilDtcs  and  (be  O.  ptlluo 


■boner,  the  Icrmtni 
cxMoillnit  beynnd  I 
the  antmnal  lamell 
litlla  berona  Uii 
ntlon  or  thu  llr 

0.^tKCWll<thl 

much  beyond  tli 
lateral  pointi  nmriL  < 
at  the  leDgth  ami  rui 
rndlmanul  ■piDck; 
clonnU  In  O,  primd 
baiol  lateral  Hilgex  a: 
and  convergent;  ba. 
abort.     The  allien  nii 


•  mnn 


die  and  eonlracteil  lieluv.  and 
■re  fumli-heil  with  a  n-lnge  nf 
kn|  balra.   At  Uie  Ihk  nf  Uio 


';i;.;;^d. 

X  there 


Od  the  tide  uf  the  th 

la  a  imall  imti'.h  of  noun  iim-- 
klea.  and  Ili^re  are  tnro  on  tbe 
anletior  luteml  Kiilure  of  lliu 
abdiiiDen.  In  O,  prlltifiiliu 
Ibeao   apliieii    are  Inrger  and 


nai'h 

latariil  pulliue"  at  Uie  uontiili' 

mil]'  or  an  ellli»ie  nith 


a  glifcht  an^lBllon 

ate  rei-taiiKDJar,  irltlTlhe  hluii 
•r  narptn  mraight  dlobilly. 

Tbe  chelea  are  alender.  bii 
l«H  H  thiui  in  O.  ptlltuAlut 
-tbe  opposetl  iiroveai-eii  are  flu 


_.  „_„ 1  of  O.pellaciiha. 

The  rhelea  of  the  tivroiid  and 
tbini  lega  luirtUe  uf  the  broad- 
er Ibrm  of  Uie  llrat.  The  thlnl 
Mnora  of  the  thin)  and  fourih 
Icxa  with  short  hooks.  The 
niineaof  the  basal  mwumiiI"  <>r 
the  jint  leg!  are  innclj  iih  in  Ihe 
old  apei'leii.  The  vhell  of  the 
■peelmeii  l.iken  urlyln  i!lfplcmbi>r 

Ulotfleil diewherp.  Culorwblb!.  Tu „ — 

of  a|ilBC  trom  thonu!  margin.  MSi.    LenxUi  chellfn. ... 
<n^.«m;  length  novabt*  (laul}  aeamenl  i>r  ilo.,  .ai£l. 

Tlie  flugle  xpei-lmen  of  liiU  •peeieH  haa  been  lUiiiiiiii 
In  tbe  HnHOm  of  Ihe  Academv  NntamI  Srirncef,  one 
lera  above  iilliidcd  to  are  i-ani-t.iiit.  TlievHre  alKo  i-x 
es^-ept  the  clendemer-a  of  Ihe  chulua.  whieli  In  lrs>  Ihiiii 
Is  cophsl  b;  Dr.  Favkanl. 

C.ECiiKrrBA  Packard. 

C.  yi  'ncxreniAi.A  Cope,  n.  nov.  ■■Unknown  cmhtiir 
C  .|«.     Ann.  U^gal.  Xnt.  lir.t..  IMTI.  Novemlier. 


in  n-ith  external  sfte-l" 


e  ZoolofT.   Mouugriiih  of  llie  AuhcIJk  ot  Nortk 
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or  less  herbivorous.  The}'  furnish  food  for  the  spiders,  craw-fish. 
Anophihulmus^  and  the  fish«  The  vegetable  food  supporting  them  is 
in  the  first  place  fungi,  which  in  various  small  forms,  grow  in 
damp  places  in  the  cave,  and  they  can  always  be  found  attache<l  to 
cxcremcntitious  matter  dropped  by  the  bats,  rats  and  other  ani- 
mals which  extend  their  range  to  the  outer  air.  Fungi  also  grow 
on  the  dead  bodies  of  the  animals  which  die  in  the  caves,  and  are 
found  abundantly  on  fragments  of  wood  and  boards  brought  in  by 
human  agency.  The  rats  also  have  brought  into  iissures  and  cav- 
ities communicating  with  the  cave,  seeds,  nuts  and  other  vegetable 
matters,  from  time  immemorial,  which  have  furnished  food  for 
insects.  Thus  rats  and  bats  have,  no  doubt,  had  much  to  do  with 
the  continuance  of  land  life  in  the  cave,  and  the  mammals  of  the 
post-pliocene  or  earlier  period,  which  first  wandered  and  dwelt  in 
its  shades  were  introducers  of  a  permanent  land  life. 

As  to  the  small  crustaceans,  little  food  is  necessary  to  support 
their  small  economy,  but  even  that  little  might  be  thought  to  be 
wanting,  as  we  observe  the  clearness  and  limpidity  of  the  water 
in  which  the}'  dwell.     Nevertheless  the  fact  that  some  cave  waters 
communicate  with  outside  streams  is  a  sufficient  indication  of  the 
presence  of  vegetable  life  and  vegetable  debris  in  variable  quan- 
tities at  different  times.     Minute  fresh  water  algw  no  doubt  occur 
there,  the  spores  being  brought  in  by  exterual  communication, 
while   remains  of  larger   forms,  as   confervie,  etc.,  wouUl   occur 
plentifully  after  floods.     In  the  Wyandotte  Cave  no  such  connec- 
tion is  known  to  exist.     Access  by  water  is  against  the  current  of 
small  streams  which  discharge  from  it.    On  this  basis  rests  an  ani- 
mal life  which  is  limited  in  extent  and  must  be  subject  to  many 
vicissitudes.     Yet  a  fuller  examination  will  probably  ad<l  to  the 
number  of  species  and  of  these,  no  doubt,  a  greater  or  less  num- 
ber of  parasites  on  those  already  known.     The  discovery  of  the 
little  Lemjcan  shows  that  this  strange  form  of  life  has  resisted 
all  the  vicissitudes  to  which  its  host  has  been  subjected,     lliat 
it  has  outlived  all  the  physiological  struggles  which  a  change  of 
light  and  temperature  must  have  produced,  and  that  it  still  preys 
on  the  food  of  its  host  as  its  ancestors  did,  there  is  no  doul)t 
The  blindness  of  the  fish  has  favored  it  in  the  *'  struggle  for  exist- 
ence," and  enabled  it  to  maintain  a  position  nearer  the  commis- 
sariat, with  less  danger  to  itself  than  did  its  forefathers. 
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Deacriptiotu  of  Species  from  the  Wyandotte  Cave. 
Ohconectem  Cope. 
Gcnna  noTnm.    RImllsr  to  rnnfrnrw 
*nll1  knrl  Dni  fheMMil.    Tbc  prcMllt  v 
WfuiduUe  *ud  the  U.  ptUucidiu  of  Ui 

O.  IKBRMIK  Cop«,  up.  nor.    Thin  r|iei-J«>  ■•  nfta  llic  O.  ptlluetdut,  s 
' "-     -■*  SMiorulljlepB    ■--  '—     -'■'---•--'— 


Hm  chela*  are  ■Iriiilci 
IBM  W  UiHH  111   O.  ptUueiilu 
-tba  a|>|iiii-oil  procpKxcH  mrg  t 
—  -■ -I..—.  ,]„nK  u^  D,; 

nsmriV  Ao.  witliiint  tlie  tiiliercu- 
lar  roivbueiu  uf  O.ptilacidH: 
The  rhelFd  of  the  mv.ihiI  ami 
IUrI  l«ff«  piittMkaunhe  lininil- 
er  brm  oT  tlie  llr>l.  The  third 
rmof  the  Ihinl 

SiBci  ur  the  ImBHl  Hwuieiitr  tit 
B  lint  leto  are  iniuti  iiH  In  the 
old  BiioitiaK.    The  riwM  of  llw 


*peclmBii  taken  Miiyin  Si'irtemborwiiii  rery  M>(t  on  llii-  nlHlniiihinl  ivftiMiil , hut  well 
•akiaed  elwwhn«.  iMorwhlio.  TutRlluniitb.  heiHl  an'IbiHlv.m.UllC^il  hi.).  Lenslh 
of  aplnermni  thorax inanciB.  .0051.  LenKlliclitiin>riD  ■egiiH'uC  nf  flntivs".  .irti;  wl<ltli 
do^  .tun;  Iniietb  BiuTabla  (lant)  Hsmrat  of  <li>,  JIlKt. 

Tlie  ildfrle  Hpci-lDKn  nf  thin  khvTfx  hw  beea  coiiiunrecl  with  tliur  of  tlie  '(.  pttlHi-lilw 
iBtheMoiiruniDf  thu  ARadoTUT  Natanil  Si-ivnccH,  <>iie  of  whi<-h  1»  yoaiiK;  Ihu  rliiinu'- 
ten  above  nllii-lnl  lu  are  •■.onHlitiit.  Thnr  are  bImi  oxhihllnl  lit'  iVr.  llugviiV  llKiire.* 
eK.-ept  tlie  KlendiTiiFis  of  the  ehehif.  whinh  ia  Ivss  Ihnii  In  our  riiei'iineiix.  ThiH  ilfiure 
l>  eo|ded  iij  Dr.  rat-kanl. 

C-Et'inoTRA  faekanl. 
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Ali<loniiiial  ''('•rnients  CDDlliUMit  into  u  hintrli' one;  thorai'ir  HOf;moiiti<  ^ovrii.  wi*l1  ill** 
tin^ui-licil.  I.iiKT  anteiin:iTlii.-c  t«>^(>lher.  oittiuU'il  ImMwi-imi  the  lar;:ui*<iiiti*i'  out*. ;  Imih 
tsxiiiii>r  froiii  Im'Imw  iht>  iiiiirt;iii  <>r  tht>  ilor:>al  plitc*  of  tlir  rfpliHlit^  si*;riiiuiit.  Tin*  ^iit^'i- 
lucn-  .-in-  ill  bad  c«itii|iti(»ii.  having;  lo-t  llii'ir  liiiib-t.  iv'^-iMitit'licii  ami  tht>  i|i»tal  |Miitiniik 
of*  tliuir  aiitiriiiiif.  The  head  i^t  >iii:ill.  iiarrowcr  and  -iwirrt'ly  ImiKiT  llinii  IIh>  lIr^t  llio- 
rarii*  »«vi»<'id.  The  >v^iiiciit-4  aro  all  ^iniM»tli  aiiil  without'  liaii>  or  r<i*iil|>tiin*.  The 
abd<»iuiiial  ^('>rni<'iit  i>«  iinadraU><oval.tiitiii'alv  po-^ti'iiuily.  withmit  pnije-'tiim  or  iiium), 
aho\'c  re^rularlv,  hut  -li^hrly  roiivex.  K;f;;-|>iiiii'hi'^  vvcll  ^(>|iarated.  ovid  in  fiiriii.  mml* 
t>rati>  ill  i>i/.i'.  T\u'  llinh'<  aiv  irivt'ii  olT  rmm  ihc  iVi'u  extiiMiiitie-  ot'thi'  M';?nuMit'«.  Ilrau* 
(.'ilia!  laiiiiiia*  extfiidin;;  tu  tlic  oMroiiiity  of  iht*  ahdniuiiial  !*OK<»^'iit.  in  coiit.it't  thmuKh- 
out  on  the  nnilian  line.  C<dor  imrc  white.  LoiiKtii  w'.th  e^g-pourlies,  but  willi  only 
tour  basal  J  unts  of  aiitoniia'.  .'i-lcth  of  an  iiirli  ;ni.iin77;. 

Thif  .-iwrif*.  ir  near  the  ('tfchlntvn  tttj/t/hi  of  Dr.  I'.n-kard  (Ainorican  Nnturali-t.  fiCI. 
up.  7<*d--j;  and.  a*<  ."lU'h.  of  much  inlcrc.-^t.  It  h.ix  a  nn  -h  -^in.dbfr  and  nior«>  u<*nininiile 
lu'ttd  Ih.in  the  ('trritlutcti  ftimii  l*a«'k  ,  though  in  p'lieral  llie  »iptM'i«-  ai«*  not  v«»ry  tlilFiT- 
ent  in  other  r(f.'<po«'i<i,  ami  an>  of  about  the  -anic  .'>i/.t'.  lu  ihu  C*.  micrm'fpfutla  tlie  ul>«lu- 
incn  it*  truncati*.  in  thv  lonxrr  known  .xpu<-ii*^.  anxnl'ite. 

Thiri  hpccio.'*  may  then  bo  re^^ardeil  a.^  the  it'i>rt'hi'iit.itivc  uf  the  C.  »tyffia  iu  the  Wyan* 
dottf  l.'ave,  *  • 

Cai'I^)XKM"s  Coi»e. 

Fani.  Lfrntpopoffithr  iivY»i.  The  adult  female  sloiit,  .-ark  like,  not  artli'nlnt**d.  Copha- 
lothor.ix  not  e[oii;;alu.  l.ii'KCt  (««'P*'i''ateil  fiom  the  abiloineii  by  a  r>troii};  eiiiii»trifti(»n. 
AiiehiMor  J  iwdW't  el  inuato,  arm-like.  rloM'ly  united  tliroii^hout  their  length,  ori(rlna- 
tinj;  at  or  beiiiiid  the  middle  td'the  eephal<»tliorax.  (.ephaloitmrax  umlividvil.  ubdomen 
roumled.  .•t.irk-.-haped.  not  seKnieiited.     K>r>c-p^i'<'^i*"'  ''hort,  wide. 

Tl)ir<  iTi'iiii**  differ^  from  it^  allie».  ArftthfrtM  and  l.rriuvitp,nt,i  \\\  the  fn<>ioii  of  the  Jii«r« 
limb*,  between  which  a  faint  dividing  ili'pivt«Kiiiii  only  may  be  distiiif;ni'<hed.  when  tlu-y 
are  viewed  from  below.  The  f«)rm  of  tlie  abdomen  i?*  miieh  a>  in  Arhtlumt.  but  -eg- 
menlation  i^  not  ili^tin^ui^halile.  The  Hhort.  wide  eKK'''*:(<'l<^"  :<<**'  '<"  i»  otloT  K*'"*^ra  of 
Ihi-  family;  they  are  well  separated  and  are  lilted  with  large,  ^bdnilar  e;;;;-. 

The  -trurture'of  thi>  mouth  orK-'ins  i.^  not  readily  detiTiiiinabli*  in  my  i»in{rle  f^neri- 
men,  owinjf  to  the  intervention  of  the  very  ptout  jaw-Ieet.  The\  are  only  vi-ibie  hi 
]n'otlle  fM'e  li;;.  112).  A  pair  of  perhaps  lb>'t  aiitennal  s<^>:ments  projeet-«  front  the  iK'ail, 
■  •<  eurveil  upwarfi!<  and  in  without  terminal  biihtle  or  hi»ok ;  a  bliort  pnM'ei*i-  nfc  the 
ba.-e  may  reiire-enl  a  tactile  apiien<la;re.  The  inferior  .iiitenna'  an;  well  marked  iin<l 
et^nally  without  appeml  i^e.  Ineie  aiv  ^•omi'  bodii*^  bt^lween  them,  perh.tp-  on  the 
middle  liiw,  whose  n:itiire  i'*  not  determinable.  There  i-^  no  trace  uf  eye^.  Tin*  ehilintiU!* 
^telu  of  the  common  J.iu -feet  ih  rather  loii^,  and  expands  dix'oidally'at  the  extremity. 


C.  -1  Yi.li's  Cofe.    l*n»ceed.  .\ca«l.  Nat.  Sr'i  ,  l*hil:i..  iJSTl,  p.  21)7.    (.'ephalothnrax  nearly 
•«  Imij:  a:*  abdomen,  oval,  Mibcuinpre-'-cd :  alMloinen  ^nbrounll,  sub<li'jire->i*eil,  M'pa 
rat-'d  l>y  a  rather  lonK  eou.xtriction.    K:^;f-tf:ick.-t  rouudeil.hhi>rt«>rthan  alMlumen.  on  ven 


ii'«  Imij:  a:*  abdomen,  oval,  Mibcuinpre-'-cd :  alMloinen  ^nbrounll,  sub<li'jire->i*eil,  M'pa- 

laii  alMbiinen.  on  very 
ohtnt  p'e<ii<*el>.    Jaw-limb.'!<  iieari\  a>  wid<>  as  the  abdoiiie:i,  and  not  'luiie  m»  Inn;;,  nuii'ii 


eon>tri<-reil  «li-<tally  at  tlie  pmnt  iif  ori:;iii  of  tin;  ancho.itij;  ^teln,  which  i<>  neirly  n<< 
l«»n(|Ca^  the  arm  proper.     No  ili-niul  appi-nda;re->  of  any  kind.    Kit^tral  rci;ion  proJ't<'tin^ 
above  the  arm>.  suln'onical.    (.Jolor  uniform  whitish.     I^engtli  (Without  an^hor-cluw^ 
m.U03. 

KliKUOMASIKU  Cope. 

Oeiiu^  ni»vum,  fimilire  tiinnfhpfiifoniin.  ('e|ihal  >lhorai'it'  shield  ext-ndinir  over  a 
considerable  part  of  Ihe  abdomen,  which  hu>  -even  >-e;finentf».  Tar.-^u-  uilb  tlii'ee 
jitints  and  a  terminal  claw.  I'alpi  with  live  joiiit>i  ainl  a  claw,  th*-  fourth  and  lllth  with 
a  series  of  sln-n^  ■^pine-'  on  each  •tide.  Mandible^  chelate,  (.lephalolhorax  with  a 
median  conical  einineiii-t'.  which  has  an  ocellu^  on  each  ^lde  of  lU^  ba«e.  Tostttrior 
troch.iiiter»  like  the  oiher.^. 

Till.-  pMuis  i^  rel.ite<l  t>»  the  At'tmthiu'hrir  of  Luc  i-*.  which  hi-.  l>een  recently  tigiire^l 
in  the  N  viTU.M.i.sT.  Accor<lm:;  to  Wood  Ihd  ;r»Mius  i-  eyele«s.  Dr.  l*a«-kanV- ll;:un* 
presents  many  pei'iiliirities.  Thii«  tiie  abdomen  i.>  not  represented  as  ^«'i;iiieiiteil.  and 
there  is  no  ilixtnii-l  ccphalothoranc  >*hii>ltl:  the  t  ir»i  arv-  repre  triiteda-  <inly  two-Jniitieil. 
From  thi- and  orhiM*  I'ai't-,  I  -u>pect  that  Aainthoi:luir  should  be  idai-ej  iik-hv  IJrtbv 
tnn-^ttr  anions  the  (rtmi/ltptitltv. 

K.  ri.  vvKsiKN.-*  (ope.  sp.  nov.  *•  Opilio-like  .*<pider."  Cope,  Ann.  Ma^MZ.  Nat.  Ilisl.. 
Nt>veiiii»or.  Ir<71.  PumIv  sinoidh.  liinb>  vei\  minutely  hairy.  Two  r>pme->  at  the  extrem- 
ity ui"  the  pe.uiUimate  tibh^.  Three  or  four  spines'  at  the  ba«*e  of  the  third  -eginent  of 
tlie  palpi,  not  lon>;er  than  i!io-e  of  the  third,  which  lia^  four  o:i  the  outer  >iile.  .*^pine-« 
of  la-t  joint  lMn;:e-t.  Tin-  loiiijf-r  limb-'  are  ab«MU  twice  a-*  lon:r  a-^  the  t  "t  d  l<-n:rlli  of 
the  biMly.  Maxilla-  rather  ion;;.  Color  a  light  brownish  yellow.  Length  ol  lu-a<i  and 
bi»dy  m'lHrj.'K 

In  one  -peciinen  the  male  organ  i-  prolru<led  ami  extend**  to  the  m mdibular  chelea: 
it  i<3  ntil  cliitinized  uiul  appear.-  to  be  twice  segmentetl.  It  terminate-  in  a  -hort  point 
with  ninero.  which  i.-  tlanked  on  either  siile  by  a  point  with  two  diveigent  bri-tle;*. 

ANOl'll  I II A  l.Ml'.s  St  nrm. 

A.  TKM  i#*  Horn.  Pale  nifo-testaceous.  ohining.  Meatl  slightly  ilarkcr  in  color,  oval 
and  arcuately  biimpres-ed.    Thorax  broader  than  the  head,  slightly  hmger  Uiau  broad. 
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and  Ainiiatelj  narrowing  to  hiinl  nn^le^.  wliirh  nrc  exactly  rci^tanf^iilar:  nie«lian  line 
di^^tincflv  impressed  in  its  entire  length.  Iiasal  iinprcs'iiondccp;  base  i>f  thorax  tnin- 
cate.  Efytra  elon;j:»te  ovaj.  Iwhly  roiivex.  at  l)a>c  Mlijfhtly  tlatteneil;  two-third-  U>ii>fer 
than  broail,  humeri  <»ljtu.'*ely  rou'ndfd ;  surta«'«'  with  IimMiIi'  traoes  of  stria*  an«l  three 
dorsal  Heti^erout*  piin:'Uires  on  each  elytron,  in  or  nearest  to  ^le  position  of  tlu>  third 
stria.  Body  beneath  siniil  ir  in  color  to  thi;  upper  surface,  le^t*  somewhat  paler. 
Length  .18-.'24  inch;  4.5-^: mm. 

Thive  s^>e;*-lmen8  of  till- Mpei'.iO'*  were  cull>'cted.  Thi;*  species  is  closely  allied  to  A. 
Mfnetrie^t  Motmrh.  {aufrniatn*  IaiC  ).  l)ut  differs  by  its  uiore  elongate  an'd  Iej»>  robUfrt 
fonn  and  less  convex  surface.  The  elvtra  are  sni'iotlier  and  with  very  feeble  traces  of 
8tri:e.  The  two  sijecie-*  «lin*.*r  especially  in  the  f'»rm  of  the  hinder  thoracic  angles  and 
ba*e  of  Uii>rax.  In  .\fent'.trieMi,  the  angles  are  a'-uU*.  slightly  prominent  externally  and 
Che  base  of  the  thorax  slightly  pn'longed,  while  in  the  present  spe.'ie.-^  the  angles  are 
strictly' recUmgular  and  the  ba'<e  truncate.  This  spc^'ic*  n»n-<t  be  placed  near  the  one 
just  citetl  in  my  table  of  our  specie*  (Trans.  K:it.  Soc.  IMnl..  1n(>H.  p.  \'2t\K 

The  new  species  above  described  is  the  most  sl(>nder  in  form  c)f  any  in  our  cabinets. 

A#  EKKMITA  Horn. —  Pale,  rufo-testareous.  feebly  (-hining.  Head  oval,  arcuately 
bihnpre>«i»ed.  impn'ssions  moderately  deep,  intervening  space  feebly  convex.  Thorax 
wider  at  widest  p(ntion  than  l«)ng,*sides  moder.jtely  roun<lcd  in  front.  gra<lually  nar- 
rowe<l  to  ba«*e,  hind  angles  rectangular,  base  truncate  and  ah  wi«le  as  length  of  thorax : 
dl8*c  feebly  convex,  median  line  <li>tin;'tly  impre-»-ed.  ba'-al  tran> verse  nnpre^>>iou 
moderate.'  Elytra  oval,  less  shining  than  thorax  and  spar^ely  clothed  with  very  .>>liort, 
erect  pubescence;  r<trl:e  obsolete;  three  ilor>al  pimctures  on  the  line  of  the  third  stria. 
Length  .20  inch;  rmim. 

0:ie  specimen  of  this  species  wa?  colh-cttMl  with  preceding  in  Wyandotte  Cave.  The 
only  8p<'cie8  with  which  it  might  be  eonfonnded  is  that  previously  tle.-<'ril)ed  by  me 
under  the  name  A.  ptisio,  ami  although  tliffcring  very  not  il»ly  (»n  compari>-ou  in  their 
general  a^pect.  the  points  of  differen.e  are  not  easily'made  pl;iin  in  a  <leseription.  The 
present  species  is  in  all  re^^pects  broader  an<l  les>.  depressed,  without  being  convex  as 
in  SfenrtrlfiKt :  the  thorax  is  broader,  le.-js  narrowed  behind,  and  the  sicle-*  more 
rounded.  The  elytra  are  less  r^hining  and  the  ])ube-cence  more  di^t!nct.  although  in 
botli  species  the*|)Uber'cen«-e  can  only  be  ol>served  by  holding  the  speeinien  between 
the  eye  and  the  light  an<l  then  only'with  a  good  power.  In  the  three  species  at  tiie 
head  of  mv  analytical  table.no  signs  whitever<»f  juibeseence  can  l»e  ob-erved.  The 
elytral  strue  are  "here  also  oblilerated,  taint  traces  are  disc<?rnible  t»nly  Jit  the  base.  The 
bat>al  margin  is  not  prolonged. 

Qt'Kiins  Leach. 

Q.  .<«i'EI-.»'i*.«<  Horn.  —  Pale,  rufo-test.aceou.-,  shining.  Head  broadly  oval,  suiooth. 
shining.  >-lightlv  impress<'d  between  the  e\es  in  front :  two  puneture-*  bearing  hhovt 
eet:e  in  front  ot'  the  eye-*.  anoth«*r  at  lh«'  hide  of  vert«*x.  two  at  the  ^id^*  of  head  be- 
hind, hintl  angle  of '  heail  ^lightly  pnln'r-eent.  Kye.s  not  laige.  nearly  nnind  ami 
prominent.  Antenna*  nio«leratelv  ^tout,  one-half  longer  than  the  head.  Jlr-t  joint 
nearly  as  long  a>  thi?  r-eond  and  third  together,  the  thinl  one-half  longi-r  th.'in  the  r-ec- 
onil;  joint-'  4-10,  gradn:dly  but  fi-ebly  stouter,  cylindrical  and  .*icaicely  longer  than 
wide.j  MUt  11.  lomrer  than  jjrei'edingand  .-iibacnleat  lip.  Thorax  .-lightly  bro.ider  than 
ate  elytra,  side-*  di-^tinctly  (>\planate,  bioadcr  tli;m  long,  emarginate  in  front,  anterior 
hngle.-i  subacute,  ^ide>i  and  base  hroailly  rounded,  t'orming  neaily  a  circle.  Ie.^.«»  the 
eniargiuat ion  in  front:  surface  Minwttij.  ^hining  and  with  |»unetures  arrange<l  as  lol- 
low-:  a  dorsal  serie-  of  two  puneture-i  nioiU»rately  distant  from  the  anterior  margin,  a 
I  iteral  obrn|ue  .«erie-  (»r  three  or  four  pnii'-ture.'..  i>'ne  pun<*tnre  being  within  the  line  of 
the  lateral  but  not  belonging  to  the  dor^.-d  series ;  a  marginal  row  of  mo«lerately  large 
puuciuivs  elo>*e  to  the  lateral  niar^riii  extendinir  alon;;  tlie  base,  the  punchire>  being 
more  «li-tant  in  the  litter  region.  Prostern  d  |ir<»<e"''*  l)eliindthec(»\a*corneoii-.  *^cutel- 
lum  smootli.  shniing.  KI\  tra  slightly  bmger  than  the  thorax,  rather  deiiMdy  and  nioder- 
atelv  <*oar-ely  piimtured  and  ^par»'ely  <'lot!ied  with  yel|owi>h  pnbe-eence.  Abdomen 
moderately  elongate,  lonirer  than  the  he.'id.  thorax  antl  i-Iytra  logeth«*r.  slightly  nar- 
rowe«l  to  *apex,  moderately  punctnre«l  but  les-  di'n'^ely  than  the  elytra,  above  and 
beneath  ppar.-ely  cl<ithed  witli  Ix-ownish  liairs.  Him1\  l)enVath  and  le-/- .-iinilar  in  eolor 
to  the  upper  surf  ice.  Length  .t'*>-.'»()  inch:  11..")- 12..')  inin.  Al)unilantly  «listiint  from  all 
our  species  by  the  color  and  thoraeie  piincturcr-.  The  -i<le^  of  thorax  are  mon*  expla- 
nate  than  any  of  our  species  exreit  Q.  c.rptdnntus  LcC. 

Two  speciineuH  were  collecte<l  ;i  .--hoit  distance  within  the  mouth  of  Wyan«lotte  Cave. 


Def<i'riptionii  of  species  frmn  the  Mdnrmoth  Care. 

PiiHixis  Cope. 

Genus  novum  Goni/lfplidnrum.  Cephalothoracic  .-hield  covering  d<»i>um  of  alxlo- 
men.  which  is  post<*fiorly  .-egniented.  Eye-s  none.  Tarsi  multiartieulate,  claweil. 
Palpi  spinifenms.  m.ixilhe  chelat**. 

Thi'«  genu-*  is  ne.ar  Kre.fHtinmttvr.  difl'ering  in  tlie  multiartieulate  tar-^i,  and  ab.sence  of 
eyes.    It  is  nearer  to  AcanthovJitrir,  being  like  it  eyde.r.s,  but  the  latter  according  to  Dr. 
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and  siuuAtoIy  narrowing  to  hinrl  angles,  wliirh  nre  cxrirtly  rertan(?ular:  tiKMlian  liue 
distinctly  inipresfieri  in  iiH  entire  lenji^th.  biiHMl  iinprcit'<ii)n'(leep;  lianii  of  thorax  trun- 
cate. Elytra  elonjirite  ova],  fot'bly  <'ui)Vt!x,  at  Im-e  t*lixhllv  flattendl;  two-thinl-^  loiinrer 
than  broail,  hnmeri  obtui^ely  romutiMl;  !suri'a(*e  with  foedlo  trnccM  of  r^tria*  and  three 
dur«al  M*tif?un)U((  pnn;'tiiret<  on  uadi  elytron,  in  or  ni*areht  to  \^w  position  of  the  third 
Btria.  Bmly  beneath  rtiniil  ir  in  color  t<)  tlio  upper  Burface.  Wga  bomewhut  paler. 
Leni^i  .1H-.24  inch;  4.r>-';uun. 

Three  s^)e'.*imen8  of  thin  spei'ie?*  were  roll  M^ted.  Tlds  Hpocifs*  i**  i'lo«oly  allied  to  A. 
MemeirieMi  MotKoh.  {auffufntuH  J^eC  ).  but  diffi'rs  liy  itn  more  idon^ate  an'd  1i*m.h  it)l>ut>t 
form  auil  lens  convex  siirfsu'e.  The  elvtra  are  («innother  nml  witli  very  feel)le  tracen  of 
8trin».  The  two  KiiecieM  diff.*r  especlallv  in  the  f.irm  of  the  liin«ler  tlmfacic  auKles  and 
ba^e  <if  thorax.  In  Jff/ir/nVx/.  the  an>7le.->  are  ai-ute.  HlijrhMy  proniiiient  externally  and 
thebaic  of  the thi»rax  »«ii;ihtly  pndtmKed.  while  in  the  present  Hpe'ies  the  anj^Ies  are 
Btrictl^  rertan>rular  and  the  bu'te  truncate.  This  specie^*  mu-^t  l)e  idaceti  near  the  one 
JQRt  eitetl  in  my  table  of  our  specie?*  (Trann.  Eit.  s«k'..  IMul..  lh<W.  p.  12«). 

The  new  Hpecie'»  above  dcHcribed  i8  the  most  slender  in  form  of  any  in  our  cabinetd. 

A#  KREMITA  n<»m.  —  Tale.  rufi»-tej*t:iceou**.  feebly  ^hinin>r-  Head  oval,  arcuately 
biimpreMHed.  impn-nsions  moderati'ly  ilecp.  intervening  Hpaco  feebly  cimvex.  Thorax 
wider  at  wiilcHt  p<irtii»n  than  lon^.  sldeo  nioilerately  rounded  in  front,  prradiially  nar- 
rowed to  base,  hind  anjirlt-'''  rectau;;ular.  base  truncale  and  as  wide  a8  length  of  thorax: 
disc  feebly  convex,  median  line  diKtini.-rly  inipresr-ed.  banal  transverse  impression 
moderate.  Elytra  oval,  IcHti  shining;  ttian  thorax  and  sparsely  clothe<l  with  very  short, 
erect  pultesceiice;  striie  obstilete;  three  <lorsal  punctures  on  the  line  of  the  thinl  stria. 
Length  .20  inch:  5 mm. 

O.ie  j»pecimen  of  this  species  was  collected  with  precedin>r  in  Wyandotte  Cave.  The 
onlv  species  with  which  it  mij^ht  be  confiiunded  is  that  previously  described  by  me 
under  the  name  A.  puitio.  ami  althou;rli  diiTcriufi^  very  not.ibly  on  couipari.ron  in  their 
general  aspect,  the  points  of  dilTerenre  are  not  easily  made  pbiin  in  a  description.  The 

firenent  specie*  Is  ui  all  re-pects  l)ro:ider  and  less  ib-pres-ed.  withtuit  bein;?  t-mivex  as 
n  yfnte.trifiti :  the  thorax  i-*  broader,  le.-*s  narrowed  behind,  and  the  sitie-  more 
ronnde<l.  The  elytra  are  less  shinin>^  and  the  pube-cence  more  distinct,  although  in 
both  species  the' pubescence  can  only  be  observed  by  holding;  the  specimen  iK'tween 
the  eye  and  the  li>;ht  and  then  only'with  a  ;;ood  ])ower.  In  the  three  specie.s  at  tlie 
head  of  inv  analytical  table,  no  si^ns  wh;itever  of  {)ubesc(>nce  can  be  observed.  The 
clytral  strin;  an''h(>re  also  obliterated,  taint  traces  are  discernible  (»nly  at  the  bu*<c.  The 
ba^al  margin  is  not  prolonged. 

QirKDirs  Leach. 

9.  8PEL.Fi'.»i  Horn.  — Pale,  rufo-testaceous,  shininp:.  Head  broadly  oval,  smooth, 
sinning.  sli*;htlv  impressed  between  the  eves  in  front:  two  punttures  bearing  sinnt 
fetje  in  fnmt  ol'  the  eyt;**.  another  at  the  side  of  vertex,  two  at  the  side  of  head  be- 
hind, hind  angle  of' head  sliglitly  piib(>s(MMit.  Kve^  not  large,  nearly  round  and 
prominent.  Antennu!  nioilerately  stout.  one-h:ilf  'longer  than  the  head.  Jlr^t  joint 
nearly  as  bmg  as  rhi^  seci>n«l  and  thinl  together,  tlie  third  one-half  longer  than  the  sec- 
onil/joint*  4-10.  gradually  but  feebly  stouter,  cylindrical  and  scarcely  longer  than 
wiile.  Joint  Il.lonirer  than  pr(>i'iMling;nid  subacute'at  tip.  Thorax  slightly  broader  than 
ate  elytra,  sides  distinctly  explanate,  bro:id(>r  than  long.  ein:irginate  in  front,  antenor 
hngles  ^ubacnte.  si«le-.  and  base  broadly  rounded,  fonning  nearly  a  circle,  less  the 
emargiiiation  in  front:  surface  smooth,  shining  and  with  (luuctures  arranged  as  fol- 
lows: It  dorsal  seric  of  two  punctun's  moderately  distant  from  the  anterior  margin,  a 
1  itond  obliqu"  perie-*  of  three  or  four  pnii'-tures.  one  puncture  being  within  the  line  of 
the  lateral  but  not  belonging  to  the  dor-^.'il  scries;  a  margin:d  row  of  moderately  large 
punctures  closo  to  the  lateral  margin  extending  along  the  base,  the  puiwtures' being 
more  dWlant  in  tin*  l.itti'r  rt»gion.  I'rosttM'ud  prorcss  behind  the  co\a>  corneous.  Sirutel- 
liun  sunntih.  shining.  F:ivti'a  slightly  longer  than  the  thorax,  rather  densely  ami  moder- 
ately coar-ely  pun«-tiirtM{  au'l  sparsely  clothc«l  with  yellowish  pubescmce.  Abdomen 
mo«lcr«tely  elongate,  loiurer  than  th(*  head,  thorax  and  elytra  together,  slightly  nar- 
rowed to  apex,  mo<b*rately  punctured  but  less  den-ely  than  the  elytra.  abi»ve  and 
beneath  .sparsely  clothed  with  brownish  hairs.  Boily  beiieatli  and  leifsVimilar  in  color 
t(»  the  upper  surf  ice.  Length  .t*'>-..'*0  inch  :  ll.'i-l-i..')  nun.  Abiin<lantly  di-^tim-t  from  all 
our  species  by  the  color  ami  lh«»racic  ]iunctures.  The  sides  of  thorax  are  more  expla- 
nate  than  any  of  our  species  except  Q.  i.rp/anatuH  LeC. 

Two  specinieii.s  were  collected  a  short  distance  within  the  mouth  of  Wyandotte  Cave. 


Dpsrriptioatt  of  species  from  the  Mammoth  Cure. 

Piiitixis  Cope. 

Genus  novum  ConiflrptMnrum.  CephalothtU'acic  phiehl  covering  <bu"Puin  of  abdo- 
men, which  is  posteriorly  segmented.  Kye.f  none.  Tarsi  multiarticulate.  clawed. 
Palpi  spiniferous.  maxilla*  chelate. 

This  gcnu-i  i*  near  Krf.binntiHtfr.  di/Tering  in  the  multiarticulate  tar*i,  and  absence  of 
eye.*».    It  is  nearer  to  Acanthoclwir,  being  like  it  eyeless,  but  the  latter  according  to  Dr. 
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nature  and  history  of  these  cryptogamia.  their  relations  to  each 
other  and  to  common  moulds,  and  their  impoilance  as  sources  of 
contagion ;  while,  with  much  good  sense  and  rare  judgment,  the 
question  of  treatment  is  quietly  left  to  the  professional  books. 

Dr.  White's  general  introductory  view  of  the  microscopic  Aingi 
is  clear  and  significant,  and  forms  a  convenient  ground  for  the 
comparison  of  views  even  by  those  whose  ideas  are  inconsistent 
with  it.  The  nutritive  system,  or  ruf/ceUinn^  consists  of  slender 
cells  or  tubes,  branched,  intertwined,  and  fiiniished  with  occasional 
transverse  partitions.  This  may  increase  directly  by  subdivision 
into  cells  with  similar  powers  of  branching  and  of  self-multipli- 
cation, or  by  the  production  at  the  ends  of  some  of  the  branches  of 
minute  spherical  or  ovoid  cells  inclosed  in  capsules  called  si>or- 
angia,  or  growing  in  bushes  or  bead-like  chains,  when  they  are 
calUnl  conidia  or  spores.  These  conidia  may  be  found  detached, 
either  single  or  in  rows  or  compound  colls,  and  are  capable  of  re- 
pitMhicing  the  mycelium.  Under  certain  conditions  the  substance, 
called  plasma,  of  these  various  forms  may  become  cloudy  and 
divided  into  infinitely  small  free  colls  which  multiply  by  self-divi- 
sion and  may  exhibit  peculiar  movements.  These  cells  or  points, 
if  more  or  less  spherical,  are  called  micrococcus  ;  if  somewhat  elon- 
gated and  swollen  at  one  end,  bacteria ;  and  if  joined  in  minute 
chains,  vibriones.  They  have  been  much  and  loosely  discussed, 
and  are  supposed  to  be  the  primitive  forms  of  organic  life.  In 
suitable  fluids  they  develop  into  larger  cells,  single  or  united  and 
sometimes  elongating  like  mycelium,  known  as  ferment  cells. 
This  is  the  submerged  form  of  fungus  life,  familiarly  observed  in 
the  3'east  plant  and  other  ferments  ;  and  is  capable  of  reversion  to 
micrococcus,  or  under  favorable  circumstances  may  attain  to 
mycelial  and  conidial  development.  It  closely  resembles  the 
spores  of  ringworm,  etc. 

Tliese  forms  make  up  the  structure  of  the  moulds,  and  their  vary- 
ing size,  shape,  and  predominance  have  been  regarded  as  specific 
characters  ;  but  recent  observations  show  that  such  variations  may 
be  due  to  the  nature  of  the  soil  and  atmosphoric  conditions,  and 
that  the  recently  recognized  species  are  ollon  varieties  of  well 
known  individuals,  prevented  from  their  usual  development  by 
circumstances  of  position.  This  tendency  to  variation  has  been 
termed  pleomori)hism. 

These  low  forms  of  vegetation  occasion  the  processes  of  fermen- 
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tation  by  which  im|)ortant  dioinical  pixwhicts  are  obtnincHl ;  and 
thoy  change  dead  matter  (so  called)  into  the  slate  best  fittG<l  fur  Ihe 
snpport  of  future  generations.  They  may  also  live  at  tlic  exiH'nse 
of  the  living  tissues  of  jilants  and  animals,  although  ])oHsi1ily  only 
upon  those  which  are  depressed  by  some  cause  Inflow  u  full  vital 
energy.  The  muscadine  of  the  silk  worm  and  the  oiilium  <if  the 
Madeira  vineyards  are  cite<l  as  examples  of  the  iuii>ortunce  of  such 
destructive  agency. 

The  effects  of  such  fungi  upon  the  surface  of  men  arc  never  fatal, 
or  constitutionally-  hurtful,  but  they  are  greatly  annoying  and  may 
last  for  many  years.  SchcenhMu  in  1831)  tirst  recognize^l  the  cr\'p- 
togamic  character  of  the  crusts  of  Favus  ;  and  after  much  dispute, 
the  following  affections  are  now  safely  referred  to  simihir  causes — 
Ringworm  (in  which  the  author  inchnles  as  varieties  Ei*zf*inn 
martjinatam^  Tinea  tonsurans,  Stfcosis,  and  liiufjmtrm  of  tin*  Sail) 
and  PUiinasis  I'ersirohr,  Still  a  subject  of  dispute  is  Altnn*cla 
areata,  and  My riiujo mycosis,  both  of  which  are  often  acconipanie<i 
if  not  caused  by  cryptogamic  growths.  On  the  other  hand  the 
chiffnon-fanfjus  and  some  other  controvert^nl  cases  are  safely  con- 
sidered pseudo-parasites. 

Several  of  these  parasitic  plants  are  common  upon  the  domestic 
animals,  and  in  some  instances  may  possibly  have  been  originally 
derived  from  them. 

On  the  rjuestion  of  the  identity  of  the  several  vegetable  par- 
asites, and  their  relations  to  the  common  moulds,  nuich  study 
has  been  expemled,  and  with  remarkablv  contradictory  results. 
Ivpially  safe  observers  reach  the  extreme  opposite  conclusions. 
The  methods  of  investigation  are  clinical  observation,  artificial 
inoculation,  and  development  of  the  fungi  by  cultivation.  Clin- 
ically favus  is  distinct,  and  the  others  are  separable  with  reasona- 
ble certainly  :  inoculation  leads  to  the  same  conclusion,  not  with- 
standing  the  deceptive  inferences  which  may  easily  be  drawn  from 
accidental  coincidences:  and  cultivation,  while  it  usually  furnishes 
an  abundance  of  penicillium,  aspergillus  and  other  familiar  nioultls, 
is  so  liable  to  error  from  their  acciilental  introduction  that  it  has 
as  yet,  in  the  author's  judgment,  furnishe«l  no  sudicient  data  for 
admitting  the  identity  of  the  subjects  of  the  pai>er  with  any  of  the 
common  moulds. 

The  vegetable  parasites  are  an  occasional  cause  of  alterations 
of  the  epidermis  and  its  appendages,  causing  baldness,  etc.     They 
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are  comraunieated  by  actual  contact  rather  than  by  the  aerial 
transmission  of  spores ;  antl  are  therefore  usually  avoidable  by 
ordinary  care.  With  the  exception  of  the  varieties  of  ringworm, 
they  are  comparatively  rare.  Some,  but  not  all  of  them,  are  par- 
ticularly liable  to  attack  debilitated  constitutions.  Schools,  and 
especially  orphan  asylums,  and  barbers*  shops  have  heretofore 
furnished  most  frequently  the  conditions  essential  to  the  spread 
of  these  forms  of  vegetation. 

A  more  curious  branch  of  this  subject  is  the  occurrence  of  veg- 
etable organisms  within  the  closed  cavities  of  living  animals. 
That  organisms  usually-  presumed  to  be  dependent  upon  some 
parentage  for  their  existence  should  grow  witliin  cavities  commu- 
nicating with  the  external  air,  as  the  stomach  for  instance,  is 
really  a  case  of  external  parnsitism  ;  as  the  germs  might  be  easily 
introduced  by  the  air  or  otherwise.  Of  far  dilfereut  importance 
is  the  occurrence  of  such  growths  within  tissues  or  cavities  having 
no  external  openings.  The  presence  of  parasitic  animals  in  the 
eye,  brain,  etc.,  and  of  mould  within  the  thorax  and  other  closed 
cavities  of  living  animals,  has  seemed  to  nnmy  to  have  an  impor- 
tant bearing  upon  the  question  of  spontaneous  generation.  At 
the  present  time,  however,  when  the  i)03sibility  of  the  passage  of 
solid  particles  through  uninjured  living  tissues  is  believed  by 
many  if  not  by  most  microscopists,  the  entrance  of  the  germs  is 
no  longer  incredible. 

Dr.  Murie  reports  three  new  cases  of  v(»getable-like  mould 
found  within  the  thorax  of  birds.  Two  of  the  three  birds  were 
known  to  be  ill  for  a  short  time  before  death.  No  cause  of 
death,  unless  the  fungus  be  ctmsidered  such,  was  known.  The 
cryptogamic  growth  was  in  all  the  cases  a  greenish  white  patch 
u|)ou  a  thickened  and  injected  portion  of  the  pleural  membranes. 
In  one  case  the  lungs  exhibited  si>ots  of  lobular  pneumonia. 
Under  a  microscope  the  vegetation  revealed  linear,  interlace«l 
filaments  and  innumerable  echinate  circular  cells,  and  under  higher 
powers,  oval  or  elliptical  cells  distinctly  nucleated.  Mr.  Cooke 
hinted  the  possibility  that  these  growths  were  algie  :  but  Dr.  Murie 
is  convinced  that  they  are  a  si)ecies  of  Asperr/fUns^  of  the  order 
Mucediues,  the  microscopical  elements  above  mentione<l  being  the 
mycelium  and  spores  of  the  fungus.  Although  such  appearances 
have  been  sometimes  considered  as  of  post-mortem  prcwluctiou, 
he  believes  that  the  s^Kires  were  introduced  b}'  the  breath  into  the 
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lungs,  penetrated  the  moist  and  delicate  tissues,  and  by  de%'elop- 
ineiit  occasioned  the  death  of  the  binls ;  some  antecedent  state  of 
the  system  being  aibnitted  as  rendering  possible  the  development 
of  the  fungus. 

Including  these  new  cases,  eighteen  kinds  of  binls  are  recorde^l 
as  liable  to  attacks  of  fungi,  either  accompanying  or  causing  fatal 
disease.  As  they  belong  to  many  different  groups  of  birds  it  may 
be  inferred  that  the  whole  class  is  predisposed  to  them  under  special 
but  yet  unknown  conditions ;  these  moulds,  as  far  as  at  present 
definitely  determined,  belong  to  two  or  three  species  of  AaperfjilluM^ 
and  derive  great  importance  from  the  interest  at  present  attached 
to  the  investigation  and  control  of  cryptogamic  causes  of  disease. 
—  R.  II.  W. 

BOTANY. 

Exuberance  op  Pollen. —  For  manv  vears  1  have  observed  with 
wonder,  in  the  earlv  summer,  or  about  the  month  of  June,  the 
immense  amount  of  pollen  scattered  in  the  vicinities  where  conife- 
rous trees  and  shrubs  are  abundant.  On  the  (ireat  Lakes  I  have 
often  noticed  the  surface  of  the  water  covered  for  miles  with  a 
thick  coating  of  this  yellowish  deposit,  looking  as  if  it  was  strewn 
with  sulphur,  which  in  calm  weather  continued  for  days  4ogethor. 
At  times,  indeed,  it  is  so  difficult  to  get  the  water  free  from  the 
pollen  that  it  is  rather  unpleasant  for  drinking,  cooking,  or  washing 
purposes. 

In  walking  through  grounds  where  the  Juniper  (Juttijyents  com,' 
initnis  Linn.)  covered  the  sterile  soil,  I  have  frequently  noticetl  the 
clouds  of  golden  dust  which  I  raised,  and  that  my  boots  were 
yellow  from  tlie  pollen.  What  remarkable  prodigality  this  dis- 
plays on  Nature's  part.  It  is  difllcult  to  conceive  a  use  for  the 
pollen  thus  spread  over  the  land  and  the  lake  waters ;  though 
there  mav  be  one  hidden  from  us. 

This  superabundance  of  the  male  principle,  which  seems  to  be 
the  rule  throughout  Nature,  is  a  peculiarly'  interesting  and  sugges- 
tive fact,  and  worthy  of  more  investigation  an«l  thought  than  it 
has  heretofore  received. 

In  plants,  insects  carry  off  a  considerable  quantity  of  the 
pollen :  bees,  for  example,  to  make  bee-bread ;  and  we  may  know 
a  few  more  instances  of  its  use  besides  its  legitimate  one  of  fertil- 
ization.     But  all  of   these  taken  together  would  scarcely  make 
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more  than  a  small  fraction  of  the  nmount  of  tliis  life-dust  covering 
with  its  tliick  sulphur-colored  coat  a  single  square  mile  of  the 
surface  of  Lake  Huron  or  Lake  Superior. — Henry  Gillmak, 
Detroit^  Michigan. 

Double  Flowers  of  Ranunculus  riiomboideus. — Specimens  of 
this  are  sometimes  found  in  Flo\'d  County,  Iowa,  with  perfectly 
double  flowers.  I  have  found  several  plants,  and  one  of  these  I 
transferred  to  a  bed  in  the  flower-garden,  where  it  thrived  finely 
and  increased  to  a  clump  six  inches  in  diameter,  which  the  next 
spring  was  perfectly  enveloped  with  the  little  bright  yellow  flowers. 
No  seeds  were  produced';  and  during  the  two  or  three  seasons  in 
wliich  the  plant  was  cared  for  there  was  no  sign  of  change  to  single 
flowers.  The  plant  was  quite  attractive ;  and  as  it  blooms  very 
early  and  profusely,  it  would  seem  to  have  some  of  the  qualities 
requireil  to  entitle  it  to  a  place  among  cultivated  flowers.  —  J. 
C.  Arthur,  lawa  Agr,  College, 

[To  be  sure ;  being  a  dwarf  species,  it  would  be  desirable,  and 

Prof.  A.  might  make  a  little  money,  while  doing  a  good  thing,  by 

propagating  the  plant,  and  intro.lucing  it  through  the  florists.     In 

acknowledgment  of  the  hint,  send  us,  please,  a  good  root  of  it. — 

Eds.] 

Quercus  alba,  yak.  Gunnissosii.  —  In  Watson's  report,  Ilall 
and  Harbor's  Rocky  Mountain  Qfiercns  Douglcissii  var.  Neo-Mexi- 
canaj  is  said  to  be  Q.  alba^  var.  Gunnissomi,  My  specimens  are 
as  much  like  Hall  and  Harbor's  as  if  they  had  been  taken  from 
the  same  plants.  I  can  therefore  speak  of  the  living  trees  as  I 
saw  them,  and,  without  regard  to  their  identity  with  Q,  Gunnis- 
sonii^  would  suggest  a  doubt  as  to  the  propriety  of  their  reference 
to  Q.  alba, 

I  have  had  experience  with  trees  in  a  living  state  of  both  Euro- 
pean and  American  species,  and  the  idea  left  on  my  mind  after 
journeying  several  days  through  tracts  on  which  this  oak  in  ques- 
tion grew,  was  that  it  partook  more  of  the  character  of  Quercus 
robur  than  of  Q,  alba.  Among  the  European  species  I  have 
noticed  a  remarkable  tendency  h\  some  plants  of  Quercus  cerris 
to  approach  Q.  robur;  and  among  these  Rocky  Mountain  forms 
were  many  which  had  the  leavQs  and  general  appearance  of  the 
branches  much  like  Quercus  cerris.  This  was  especially  the  case 
with  some  low  growing  plants  (about  three  feet  high),  about  a 
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il:iv*s  ioiirin'V  iiortli  of  Pik*»'H  IViik.  Simtli  of  Piki**!*  Pi-ak  w«ti" 
Moiito  iu*!irly  tlHiH*!!  fort  lii;rli.  Noiit*  tri«l  the  Imrk  of  (J.  uiffi,  liiit 
ill  olluT  n*s|M»cts  favoHMl  (J.  rthnr  ratii(*r  than   (J,  nUm. 

1  know  how  ea*«y  it  is  to  In*  mistakcii.  Thoti^li  I  do  ii«it  think 
Mr.  \Vats(»n  is  ri^ht,  1  am  hv  no  nirans  tvrtain  of  niv  onti  \ii*vr. 
1  writt*  ni'M*t>ly  to  sui:>;t><«t  that  full  rrliann*  lie  not  |>lai*i*<1  **\\  thi« 
sn|))i(iM' 1  i'i'l.ilionOi'|i  without  a  fiiUrr  (*\aniin:ition.  A  fi'«  \i':ir« 
api  it  wiiii!<l  Im'  <IiM>niril  a  matter  of  vt-rv  littli*  <*on?M'<|m'ni*«- ;  *•«! 
as  the  t|iicoti(in  of  cvnhition  ha<«  hmmi  to  «.urh  nia^xnilndc  Mitli 
fariH  a-*  tli"Si»  are  worlhv  of  lh»  m  ^tl  ivirfl'iil  Hcnitinv.  A^  a 
p'niTal  ruh*  it  -*tnn*k  nn*  that,  ariTptin^  thi*  thi'^rv  «»f  ••\.ihitiim 
as  tni<*.  the  phints  nf  th(*  Rocliv  Mountain  ii'^iiin  tif  ('ii|iiral>> 
favnrt'fl  a  <ifrivation  from  Kiiro)M'an  rather  than  K.istrrn  Aiii'-ii«  an 
forms.  an<l  tliat  tlii<*  oak  ua*^  om*  of  the  i n**t a n< '«•«».  'riit>ii%« 
Mi: I- MAN. 

Tmk  FoiiMAiK'N  (U  <>/o\r  nv  Fi.owr.u^.  -It  hat  Ik>i*ii  f«iunt| 
hv  M  ante:' a /./a  ( IO'n'Ji**'*it'l  »/*/  UtttU  infitu* »  /*'»/n'#«i  !■•/»»,  \t»!.  ni. 
fiitr.  vi.,  ahstrartnl  in/>»/*  .V'i''/i;f''r*'/i#-/\  "JTth  A|«iih  that  ni:in\ 
et^^ential  (»ils,  like  that  <*f  pe|i|iermint.  tnr|»i'ntine.  oil  of  «-|ii\i-«. 
laveiiihT.  her^fainot.  aniM><«i>i'il,  nutniev;,  tlivine,  an<l  i<thi*r«.  »hi*ii  in 
eontai't  with  tlie  n\yL'*'n  of  (he  atnio^pln'rc  in  |»ri'**i>iif'i'  **f  <«itnh'.'tit. 
(h'\elii|i  ver\  lartTf  <|U:intil ir**  of  n/ont*.  Tlii*  oxiijatinn  i*f  tlii'<M- 
(iiUi*»,  in  faet,  a  \erv  eoii\i*niriit  smirrr  of  o/nnc.  a**  the\.  ntii  in 
small  i|nantiti("«.  o/oni/c  niueh  i»\yi»i*n.  Tin'  ai'timi  it  ••tri«n«^«'*! 
in  <liri*ct  «unlii:ht.  far  le^^**  **o  in  siiil'u<.i>il  ihivliLiht.  an^l  \i'r\  ui*:ik  i*r 
nt  an  rihl  in  the  ilark.  The  i|r\c|ii|iiiicnt  nf  tt/.**\iv  nliirh  li.i<>  Ui-n 
hi*'jnn  in  tin*  liu'ht  eimtiinirt  fi»r  a  Unv^  lime  in  ilarkiif<«<*.  In  (Im* 
sani'*  ni-iiim*r  art  ean-'li'-riiln-^iii',  li\ tlr«iiiif|.  :niil  i>!li''r  af««Mi!it 
tiie'^'Mf-H  mi  i'\|Mt<«nri'  !«ii||"  ""olMr  ra\ ««.  M\|H*rim>'iit^  whi«  h  M  I'l- 
ti*;:a//.t  ha-*  ni:ii|i*  on  fliiufr-  with  |n»wrrliil  |>erfumi\  "•u<  'i  :i-  \U* 
n:iii  i'>*«ii'».  h\arintli.  lii'liotro|if,  niiL'ii>»ni'ttf.  aipl  ••ther'*.  in  •  1  •«i^t 
\r>«^i-lN.  |iiiiM'i|  th:it  tlh'V  al<*o  fi»rni  it/nih*.  Tliii^f  uitIi  t  uiiN  r 
jii'i t'niiif  |iriM|ii('<-i|  |f's*«  o/on(*.  tho<*i>  witliiiut  «ei*nt  n^iiii*  :i?  :i'.l. 
M  iiii«'/:i//.  I  hi'lif\i'-  that  thi««  ini|i<>rtant  -ourei'  **\'  ••/••u*-  »*  "f 
h\ji«'iii«    \:i|ii"   f>»r  t!ir   |(tirilii'ati<iii  «if   tin-   air  of  m  ir-^iiy 'li-*.  rn  !• 

.Ii\il'li:i ii*t  M  \i  I-*.  Mr.     \V:it«itn     n-niaik**     thai     '.U:* 

••|Mi  if-   h.eH   not    \ii  In  i-n  ftMUel  in  t  iil<tra<io.      It  ^mu  <•  on  l!it   !••« 
liilU  l«i  till-  i-:i-lwai*l  «>f  l*iki*'<*  I'raU  :    not  ahnn<l:intl\ .  hill  tt«^i  ::ti-r 
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with  larger  quantities  of  Junfjyerus  Virrfhumm.  It  here  makes 
but  a  low  stubby  tree  of  fmin  fifteen  to  twenty  feet  high  ;  hut 
with  very  stout  inuik  in  proportion  to  its  low  stature. — Thomas 
Mekhan.  * 

Wild  Double-flowkrkd  Epig.ea  RErExs  is  received  from 
^Vo^cester  by  Mr.  Arba  Pierce,  who  lias  gathered  siuiihir  flowers 
from  the  same  plant  for  several  years.  The  doubling  comes  from 
the  partial  conversion  of  the  stamens  into  petals,  the  outer  and 
most  tnmsformed  series  more  or  Itsss  coalescent  into  a  tube. —  A. 
Gray. 

ExpEKiMENT?  ON  IIy»rii>ization.  —  Mr.  J.  Anderson-IIenrv,  one 
of  our  most  skilful  horticulturists,  is  contributing  to  ''The  (iarden" 
Lhe  details  of  some  important  exporimeiits  on  pure  hybridization, 
or  crossing  distinct  species  of  plants.  lie  finds  that  in  those 
|)lants  which  possess  two  series  of  stamens,  one  long  and  one  short, 
the  results  vary  essentially  acrcording  as  tlu^  pollen  is  used  from 
one  or  the  other  series  to  effect  the  fertilization.  He  uses  the 
tsliort  stamens  only  in  all  cases  where  he  wishes  to  cross  a  large 
on  a  small  species,  and  with  the  most  successful  results.  The 
c?onversc  also  he  finds  t.o  hold  good,  remarkable  hybrids  being 
produceil  ))}'  using  the  long  stanu?ns  where  he  wished  to  cross  a 
small  on  a  large  species.  The  reason  of  this  he  considers  to  be 
that  the  shorter  stamens  contain  pollen  of  smaller  grains,  and 
"therefore  better  fitted  to  emit  its  tubes  through  the  style  to  fertil- 
ize the  ovules  of  the  smaller  species,  and  vire  i-rnfa.  The  plants 
chicHy  operate.  1  upon  by  Mr.  Anderson-IIenrv  are  various  species 
of  Geranium,  Rhododendron,  and  Azalea.  —  Anidemtf, 

CALYPSO. 

{A  rare  Orchuf  of  the  yorth.) 

ItV   \y.   W.  1IAI1.EY. 

Cnlypso.  ;r(»iMo>>  of  an  nnciont  time. 

(1  learn  it  nut  from  nny  (irui'inn  rhyme, 
An«l  yrt  tlu'  -tin-y  I  i-nn  v«)nch  i^  trne) 

IteniMith  a  pine-tree  lut<t  hor  dainty  -hoc. 

No  TTorkmnnphip  of  mortal  can  compare 

With  wliat's  exhibittMl  in  bis'iuty  there, 
An<l  lookin;^  at  the  trcnr^me  'neutli  tUi-  troe, 

The  pHlili'.-^b*  -ell'  I  alniotft  hope  to  pee. 

The  tint^  of  purple  an<l  the  texture  line. 

The  rurven  of  beautv  hhown  in  I'verv  line. 
With  iVinge?  exiiul.-ite  of  piMen  hu«*. 

reriect  the  wouderct  of  Uie  fair}'  sboe. 
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The  gfxldeRx  enrcly  must  have  1)een  In  hA«te, 
Like  Daphne  fleeing  wlien  Apollo  charieil, 

Anrl  lenving  here  her  nlipper  hy  the  way. 
IiitcndH  to  find  it  on  another  day. 

And  will  she  come  t<f  8eek  it  here  or  no? 

The  day  i»  lengthening  but  I  cannot  go. 
Until  I  Hee  her  bring  the  abrent  mate 

Of  thin  rare  beauty,  though  the  time  in  late. 

I  watch,  but  Ktill  no  claMRic  form  I  i»ee. 

Nau;;iit  but  the  clipper  *ne:Uh  the  foreht  tree; 
And  HO.  for  fi*ar  of  Home  purloining  t'lf. 

The  precious  relic  I  secure  myfelf. 


ZOOLOGY. 

New  Birds  ix  Socthekx  Illinois. —  In  the  siiinmer  of  1871 
the  following  species  were  noticed,  and  two  of  llieni  obtatnecK  bv 
the  writer,  in  Richland  and  Wabash  Counties,  in  the  south-eastern 
portion  of  Illinois,  about  latitude  38°,  2')': —  Vireo  JM/iL  iVri- 
ccea  fp.stfvnlfs^  Cyanospiza  c/m,  Astnriun  i^hujiata  and  Falco  3f*'jri' 
canns.  The  Vireo  Bellii  was  found  to  be  a  common,  or  at  least  not 
rare,  species  in  the  thickets  on  the  prairies.  It  was  flrst  seen  on 
the  8th  of  June,  when  specimens  were  shot,  and  being  then  in  full 
song,  there  can  be  little  doubt  that  the  Hi)ecies  breeds  there.  The 
Peuccea  (estivalts —  a  bird  heretofore  found  only  in  South  Carolina, 
Georgia,  Florida,  etc. —  was  found  to  be  a  common  8i)eeie9  in 
Wabash  County,  in  old  fields  bordering  on  road-sides.  As  8|)eci- 
mens  of  both  old  and  young  were  obtained  (on  the  11th  and  14lh 
of  August),  and  the  former  being  in  full  song  throughout  the  sum- 
mer, there  can  be  no  doubt  that  the  species  breeds  there.  CuanoS' 
piza  cirfs  was  seen  only  once  —  on  the  10th  of  June  —  when  it  was 
observed  in  Wabash  County,  in  an  open  thicket  in  the  corner  of  an 
old  weedy  field.  As  the  locality  was  not  visited  again,  it  is  )K>ssible 
that  the  species  may  have  been  nesting  there.  Asturina  jtlofjiata 
was  seen,  and  twice  shot  at,  on  the  l*.>th  of  August,  1871,  on  Fox 
prairie,  in  Richland  Co.  I  came  across  it  while  hunting  Swallow- 
tailed  and  Mississippi  kites  {Xauclerus  forJicatuH  and  Icthita  Mis- 
sissfppiensiH)  ^  an<l  while  being  annoyed  by  several  of  the  latter,  was 
well  seen  —  it  being  immediately  overhead  —  and  shot  at;  it  was 
afterwards  followed  a  long  distance  among  the  trees  which  grew  in  a 
ravine  intersecting  the  prairie,  but  finally  lost.  There  can  not  be 
the  slightest  doubt  as  to  the  proper  identification  of  the  s]>ecies, 
which  I  have  been  well  acquainted  with  for  3*ears,  and  one  which 
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coiili]  not  be  niislaken  upon  such  close  ob3or\'ation  of  it  as  that 
allowed  for  tbe  ttidivKlual  in  (juestioo.  Falco  Mexicanua  (  — /Wj- 
agrM  Cfwsin)  was  bppu  near  Mt.  Cannel,  on  the  27t!i  of  Si;|ilc-in- 
b«r,  and  near  Bridgeport  ia  July,  ir471.  This  si^ccieB  lias  b^en 
obi^r^-od.  and  alf>o  obtained,  once  before  in  Illinois,  but  in  the 
Bortbwest«m  portion,  at  Rock  Island,  tiy  Mr.  .1.  D.  iSargeut.  Tho 
otbers  are  all  new  to  the  fauna  of  the  state. —  KuBEirT  ItiDowAT. 

The  Ax.estiietic  School.  —  Prof.  Cope  remarked  at  the  uoeUng 
of  the  1'hiladelphia  AcAdcmy  on  May  21,  tlint  there  were,  and  liad 
been  for  years,  two  aohoola  of  nuturaliats.  whose  modes  of  treating 
Natural  History  subjoeta  were  quite  different.  Id  reference  to 
these  modes  tbcy  might  be  called  the  (ecliKttxil  and  natural  sebooU. 
As,  however,  the  claim  of  the  latter  to  better  appreciution  of 
natural  alUnitics  and  cIussiHcation,  appeared  tu  him  to  bo  doubtful, 
he  thouglit  lliey  had  better  be  calletl  the  pseudo-natural  school, 
while  thr  so-called  technical  untiiralists  wore  auch.  on  account  of 
their  pursuing  an  analytic  metho<l.  The  pseudo-natural  school 
deciileil  on  the  allluities  of  organic  types  by  their  "  physiognomy" 
or  tbcir  facira,  habit  and  "  loute  ensemble,"  reading  nature  with 
ao  artiet*8  eye,  and  atlaiuiiig  opinions  of  systems,  without  the 
trouble  of  much  anatomical  study.  They  protested  against  the 
•IHct  adhesion  to  "  technical"  (or  structural)  characters,  sayiug 
tliat  they  violate  "  natural  affinities  "  otlcner  tlian  they  support  or 
express  thoin.  Tims  their  systems  become  physiognomical,  and 
please  the  eye  by  their  up|icarauce,  rather  than  the  mind  by  their 
expression  of  exact  structural  relations.  In  accordance  with  this 
l^'stem,  species  were  always  well  distinguished  and  could  not 
bnTo  been  derived  ttom  common  parents,  bnt  that  nerertliclesa 
n-erything  "nins  together,"  and  Uiut  the  higher  groupings  are 
mainly  "  opinionative."  In  fact,  that  although  nature  has  a 
beiuiUfuI  system  we  do  not  yet  understand  it,  and  that  it  is  "  too 
■Don  to  generalize."     Perhaps  this  obscurity  has  ita  advantages. 

It  certainly  shelters  in  its  profundities  any  theory  of  crca- 
tfon  itJi  supporters  may  chouse  to  oiiopt.  Hence  they  might  be 
lesUed  the  Anttiittielic  school,  or  anieat/iesirutta  (or  u't(h,itii).  The 
vnnalural  school  tbiuk  that  the  way  of  determining  the  origin 
mnd  relations  of  an  object  is  to  ascertain  of  wliat  it  is  com- 
posed. This  was  to  be  accompliehe<l  by  analysis  of  all  its  appear- 
ftncea  and  an  account  taken  of  every  churucicr.     In  Uiis  way  tlie 
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strin-tiirf  in  l«"irii«Ml  ami  :i  svhIoiii  liasril  on  anatoiiiv  iniMalili^lieil. 
An  aiiat<»iiii«'al  KVNt«'iii<<  an*  iiiiiiattiral.  aii<i  aiiatmniral  i*liararU*r« 
v«TV  «li!ll«-iilt  l<»  «lisr«>v«'r  liv  tin*  aiia*Mln"»jaHt'*,  tli««v  ri*:i:inl  «iu*b 
s\Hti>iii<4  with  iIi<4tavor,  altiiuiii^ii  they  iiiav  roiHtitiitc  tlir  unlv  rnr- 
ri'ct  rla-Nitiratioii  of'  Imuh'h,  ti'ctli.  ln'aiiiH.  rtr.  Tlir  aiial\*it^  r%'i*u 
tiihl  that  -|M*ri«*N  having  v«-i'v  «*h>M'  s|HTilir  rrlatiiiiiNhi|*<«  «N-«-a- 
•»iiUi:illy  |in'»«i'Ut  WilN'rciit  ;r«*i»*'»i«*  rli:iia«-trr'*.  Thin  was  jirimf 
|Misitiv^  ti)  till*  atta'Nthi'Nia^t  of  th«*  «Ti-tii*s  df  tlu*  trcliiiiral  -^t  hi  nil. 
Ihit  it  was  Mfiii  h*-<^  to  tlicir  crcilit  that  tiirv  hii<l  Ntrf<»H  mi  \:iria- 
tioii-<  aiMl  iii«iiisti-o*«iti('*«,  which  witc  iiii'n*  ai'i'i<h'iitN.  Tht*  fai't 
thai  the  aiialv/(*i'<i  hi'licvt'il  in  thi*  ih*\fh»|iiiiriit  of  s|HM'i4"».  Nhii«r«^l 
thrir  **v«.ti>tii'«  to  hi'  iiiiiiatiiral.  'rh«'  *«|M'al\i'r  *\\*\  imt  taki*  ^iilr^, 
liiit  ohM*r\i*«l  that  Ml  oph'T  to  h*ai'ii  thr  ri'hitioiis  nf  a  ^pi'rir**,  hv 
ii'*iiallv  r\aiiiiiH'il  it  fir^t. 

Miii:oi.i:niMti'ii  K\.  I  liavr  mi*\  \%itii  iiiin-h  iiiti*n*<*t  I^dinl 
Wal-itiuhaiii''^  |ia|ii-r  In  the  May  niinilMT  n\'  thr  Naiik\i.i*t; 
ani|  :i'«  1  Uiiw  ;:i\cii  a  •j^iuiil  ih'al  of  altcntiiiii  tn  th«*  '/V/i'mu  ni|il 
h:i\i-  i'iMM*i\ nl  sr\rial  hltiT'*  I'rri'iitlv  as  tn  i'i>Mi'('tiiii!  th«'in.  I  wi^h 
to  M'lii  a  Hhiirt  iiiiti' to  Liinl  \\  aUin:^haiir->  |ta|M'r. 

Wh*Mi  fiiii'  is  at  hoiui*  nr  at  a  stati«iii.ii'v  «'ani|i.  iiithiitrly  th<'  )n*«I 
)i):iii  is  til  rrar  thi'iii  rmiii  tht*  larxa*  ami  this  i*,  i<.}iiM-i:il|\  Triir  tif 
th**  li'iii'  liiiiiin.:  s|M>i-ji'.,.  ^Vith  surh  -[irrii's  :is  h-avr  tin*  itiinr  to 
|iii|i.itf.  it  is  hi*-t  ti»  h:iM'  a  hith*  imiistiunl  sjiihI  at  thi*  lN«tt«i|ii  of 
till*   Wiijr  liKinthi*'!   Imtlh-  U"*'  i  Ms  :i   hiir  lini:  <;ii:r. 

I  h.iM-  ni-\i-i  fiiiiml  th:iT  thi*  uiMsi*lr<«  wfir  irmh*it-il  i i-^i>|  tiv 
thi-  N-r  III  i-hhn  iiioi  til  I'tii  killiii;^  thf  iii-'iM't.  :is  **ii'j^^rstis|  ti\  I.nril 
\\  .itsinjh.iiii.  Imt  1  h:i\«-  l'»iiii<l  tii.-il  thf  |iii'»il imis  nf  tin-  u,n;;« 
:iii  I  'i-iiiH  :ii->'  sii  \ariah!r  \\!ii-ii  th«-  iii*>.Ti  i-.  kilh'-l  )i\  i'!il*i|i>:iirtn 
tlij!   !hi-\    I  ail  n-tl   III'  s:if«-l\    i|if  1  ;i^    ii'ii-lif  rh:il  .n'ti-i  s. 

\s  th'  s!ij||i<«t  •h-iiii>l-itiiiii  IV  iin  iill\  ifhih'i-  t  ir  rh'iitiiii  aliou 
ii!  hi.iiiiit'  s|M-i  ii  •«  1111)1  •-■•;)«h-,  :iiil  it  i-«  i'\i*i'fiin'jl\  ilitlii'iilt  tit  «i*t 
I'm  Hi  i\ilh'ii|t  '^iiiif  -h  :lil  •!  'iiM  hiliiiii.  I  'lit  hot  atlniipt  tn  <»fl  thi' 
•  l;j  n\*  I    -"IM  ■"ii'-.    (  /.«*'»"■■  •  '•  '"/  *  .     \'  ^'^i.  tt',1 ,  I  ti  .  ).        I"  I  il     ^ih'h   -iM-i'U'^ 

I  II-*-  tip-  iii'liii,ir\  ■•  ih-iji  I'l  '1  "  111"  a  iiiii'iii-^i'ttiiii-  shih"  i  -m  ill  .iii-l 
-III..  ■•■.■.  I'l!  I  li-i\i-  \- I  1  ;i!i'''".  Il  :s  uilli  I:i\  iii'^  ;i  s-n.iil  |<ii-i-i>  nf 
I  •'!■  :i  fi  i.itfi'ii  iii'iil  ii|i  thr  liiiMnin  airi  I'-iii-iili'^  thi-  |''.i|  (mix 
\-.;t!i  I-  t<i|i.  Ill  llii-  nil  uilli  l!ir  m  liiiir\  i^l  is-  rii\i-r  In  i^l  •Ihmu 
l'\  t  -111. ill  uniii  •  i:i  <li'-  ii.>lii|.  I'll  i''>'«<-|  \  :tllii|i  li:i  Irr  tin*  Uli^  I 
hx'.l  Mp  :ii  III  :i  s||i:i!|  |n|i-i-ji*.  \i\    thr  li-^s. 
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For  long  collecting  trips  extensive  propnrationa  Ruch  ns  are  de- 
scribed by  Lord  Walsingliain  are  necessary.  Hut  for  a  morning's 
work  about  home  it  will  be  found  convenient  to  take  a  wide-mouthed 
one  ounce  vial,  a  vial  of  chloroform,  and  a  small  paper  box,  say 
two  inches  square  by  one-lialf  of  an  inch  deep,  with  a  piece  of 
cottonbatting  fitting  into  tli(^  bottom  and  another  into  the  top  of 
it.  Loosen  the  stopper  of  the  wide-mouthed  vial,  and  put  one 
or  two  drops  of  chloroform  on  it  so  that  the  fumes  will  till  the 
vial  and  then  tighten  the  stopper  again.  When  3*ou  find  the  micro- 
lepidopteron  resting  upon  a  fence,  or  the  trunk  or  leaf  of  a  tree, 
remove  the  stopper  and  invert  the  vial  over  the  insect ;  it  will  spring 
back  into  the  vial  and  in  a  moment  will  be  quiescent ;  it  m:iy  then 
be  removed  to  the  pa[wr  box  (between  the  two  pieces  of  batting, 
which  will  hold  it  steady  and  prevent  it  from  getting  nibbed).  A 
drop  or  two  of  chloroform  in  the -box  will  complete  the  work. 
The  box  may  be  carried  safely  in  the  vest  pocket  and  the  insects 
set  upon  return  home. 

Lonl  Walsingham  says  nothing  about  collecting  from  fences, 
etc.,  and  recommends  the  late  hours  of  the  dav  as  best  for  net-col- 
leeting.  But  for  collecting  with  the  vial  as  above  described  I  have 
found  the  later  morning  hours,  say  from  ten  to  one  o'c^lock,  the 
best  and  the  tninks  and  fences  the  best  localities.  Out  of  at  l(»ast 
one  hundred  and  fifl\'  species  of  Tineimi  which  I  have  found  here, 
t'dlly  three-fourths  have  been  taken  resting  uprm  the  leeward  side 
of  a  board  fence  not  two  hundred  yards  long,  at  Linden  Grove 
Cemetery  at  this  place. — V.  T.  Ciiambfiks,  Ofrhigtuur  Ky, 

On  the  Occurrence  of  a  Near  Relative  of  ^T^(jiotiii:s  flavi- 
1IOSTRI9,  AT  Waltham,  MASSACHUSETTS.  —  Mr.  Wm.  Brewster,  of 
Cambridge,  Mass.,  some  time  since  transmittetl  to  the  Smithsonian 
Institution,  a  specimen  of  a  species  of  -.Kgiothus  which  heretofore 
has  not  been  noticed  as  occurring  on  this  continent.  It  was 
obtained  Nov.  1st,  1870,  from  a  flock  of  the  common  ^E,  Ihwrins^ 
of  which  six  specimens  were  also  killed  at  the  same  shot.  The 
specimen  in  question  agrees  most  closely  with  females  of  ^E.Jfn- 
virosCris^  a  European  species ;  l)ut  differs  in  some  very  essential 
respects,  the  most  important  of  which  is  »  tinge  of  sidphnr-vellow 
in  some  places  instead  o '  tawny  buff,  whieh  reminds  one,  at  first 
sight,  of  the  Chrysomftris  jnnus;  the  tail  is  also  shorter  than  in 

\  flavirostris  proi>er.     From  the  two  common  North  American 
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Rpccies  (.d^.  linariua,  z=fusc€acens,  rostratus  and  HolboUii;  and  u£. 
exilijies^  =  ^'E.  canescens,  of  which  this  is  the  smaller  southern 
race)  it  ditfers  in  lacking  the  red  pilcum,  and  in  the  total  absence  of 
the  dusky  gular  spot ;  besides  in  many  other  minor  respects.  The 
adult  male  of  true  ^.  flavirostris  has  the  rump  rosy,  bat  baa  no 
crimson  on  tlie  crown  ;  and  has  the  primaries  and  rectrices  conspic- 
uously edged  with  white.  In  view  of  the  total  differences  fW>m  2E. 
linarins  and  exilijjes  —  in  all  the  numerous  stages  of  plumage — 
and  taking  into  account  its  close  resemblance  to  the  female  of  ^. 
JlavirostriSj  it  seems  reasonable  to  place  this  specimen  near  that 
species ;  while  at  the  same  time,  the  features  in  which  it  does  not 
correspond  with  the  latter  are  suiHciently  important  to  warrant  cor 
characterizing  it  as  a  different  race  which,  perhaps,  represents  the 
true  flavirostris  on  our  Continent ;  we  acconlingly  name  it  jEgith 
thus  {flavirostris  var.)  Brewst&rii;  under  which  name  it  is  noticed 
in  Professor  Baird's  new  work  on  North  American  Birds,  now  in 
press. — RoBEKT  Ridgway. 

A  Spike-horn  Muledeer. —  Prof.  Cope,  at  a  meeting  of  the 
Academy  of  Natural  Sciences,  May  21,  called  attention  to  the 
anterior  curvature  of  the  axis  of  the  horn  in  the  common  deer, 
Cariacus  VirginianuSy  and  said  it  was  a  point  of  interest  to 
determine  whether  the  true  axis  or  beam,  was  curved  forwards 
or  not.  On  comparison  with  the  Cariacus  macrotis  of  the  Plains, 
it  was  found  that  the  true  beam  was  partly  erect  and  was  branched 
(as  already  shown  by  Baird),  while  an  anterior  snag  was  directed 
forwards,  marking  exactly  the  curved  line  of  the  axis  of  the  C 
Virginianus,  The  curvature  of  the  latter  was  then  shown  to  be 
due  to  the  predominant  development  of  this  large  anterior  snag, 
and  the  partial  suppression  of  the  true  beam.  He  then  exhibited 
a  spike,  or  second  year's  horn  of  the  C  Virginianusy  and  alluded 
to  the  occasional  occurrence  of  permanent  spike-homeii  deer  in 
the  Adirondack  region  of  New  York.  He  said  Alexander  B. 
Lambcrton,  a  gentleman  who  had  spent  much  time  in  that  region, 
confirmed  the  statements  that  had  been  made  as  to  their  existence, 
but  said  that  they  were  rare.  He  then  exhibited  a  pair  of  simple 
beams,  or  spikes,  of  two  feet  and  a  half  in  length,  which  had  beea 
taken  from  a  black-tailed  deer  (C  Tnacrotis)^  shot  within  three 
.miles  of  the  Kansas  Pacific  Railroad,  in  Kansas.  They  had  evi<^ 
dently  belonged  to  an  adult  animal,  and  were  the  first  examples 
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of  spike-horned  deer  of  that  species  which  had  been  recorded.     It 
was  obtained  by  Dr.  J.  II.  Janeway. 

Economical  Entomology. — The  plant  lice  affecting  the  vines  to 
sneh  a  fearful  extent  in  Fmnce,  and  which  in  this  country  have  al- 
ready done  considerable  damage,  is  still  attracting  much  attention. 
The  French  Academy,  as  we  learn  from  the  ^^  Revue  Seicntitique," 
has  offered  a  prize  of  twenty  thousand  francs  to  encourage  studies 
to  ascertain  a  remedy  whicli  shall  protect  the  vine  without  destroy- 
ing it.  The  best  remedy  against  the  Phylloxera^  as  it  is  called,  is 
the  use  of  phenic  acid,  a  substance  much  like  carbolic  acid.  The 
French  Government  has  always  been  alert  and  liberal  in  this  mat- 
ter of  practical  entomology,  a  subject  more  important  to  agricul- 
ture than  dreamed  of  in  this  country,  where  it  is  estimated  that 
we  lose  hundreds  of  millions  of  dollars  annually  from  tiie  at- 
tacks of  injurious  insects,  etc.  Two  states  in  the  Union — Illinois 
and  Missouri  have  salaried  officers,  who,  with  a  good  knowledge  of 
entomology,  do  much  by  spreading  tacts  about  noxious  and  bene- 
ficial insects  among  the  people.  But  the  leading  agriculturists 
of  other  states  practically,  with  one  or  two  exceptions,  ignore  the 
matter.  During  the  past  summer  the  losses  of  wheat,  corn,  and 
other  crops  in  the  Western  States  have  been  enormous.  The 
farmers  in  one  county  in  Massachusetts  have  lost  at  least  fifteen 
thousand  dollars'  worth  of  onions,  their  most  valuable  crop,  next 
to  hay,  from  the  attacks  of  a  minute  insect,  called  Thrips. 
This  annual  loss,  much  of  which  could  be  now  prevented,  will  ac- 
cumulate in  intensity,  and  be  most  grievous  a  century  hence,  when 
our  country  will  become  more  densely  populated  and  every  grain 
of  food  will  be  needed. 

The  foresight  of  the  French  people,  despite  the  present  gloomy 
views  of  the  ''Kevue  Scientifique"  and  ^'France  Scientifique"  over 
the  decadence  of  science  among  them,  is  conspicuous  in  their 
prompt  and  scientific  treatment  of  the  silk  worm  disease.  Pasteur 
and  Quatrefages,  and  others  whose  names  are  illustrious  as  inves- 
tigators, have  been  commissioned  to  study  the  causes  of  this  dis- 
ease ;  and  it  is  now  thought,  following  out  the  suggestion  of  Pas- 
teur —  the  result  of  profound  studies  on  this  subject  —  that  if 
healthy  eggs  be  selected  and  those  infested  with  the  parasitic  fun- 
gus l)e  destroyed,  silk  culture  will  be  again  restored  in  France  and 
Southern  Europe.     A  single  silk-raiser,  whose  worms  this  year 
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will  proiluce  tlnrt3'*two  thousand  ounces  of  eggs,  hopes  next  year 
to  hiive  a  hundred  thousand  ounces,  and  the  pros|)ect  of  a  pro6t 
of  a  million  dollars !  It  should  be  remembered  that  this  remarka- 
ble result  is  due  primarily  to  the  most  minute  researches  upon  mi- 
croscopic plants  by  specialists,  for  the  pure  love  of  science,  llieir 
cloister  studies,  put  to  practical  account,  save  the  destruction  of 
one  of  the  largest  agriciiltural  interests  in  Southern  Europe.  In 
like  manner  had  the  government  or  individual  states  of  America  en- 
couraged the  entomologist  and  botanist  in  their  studies,  and  caased 
them  to  be  turned  to  practical  account,  we  should  not  have  had 
to  give  up  the  cultivation  of  wheat  in  the  northernmost  states, 
and  our  cotton  crop  could  have  been  i>erhaps  doubled,  to  sa3' 
nothing  of  fruits  and  vegetables.  Increased  attention  is  paid  now 
in  England  to  economical  zoology  and  botany.  A  botanist  has 
recently  been  appointed  to  the'Ro}al  Agricultural  Society,  and  an 
entomologist  will  soon  be  elected. 

On  THE  Occurrence  OF  Setopii  AG  A  picta  in  Arizona. —  Lieut. 
Charles  Bendire,  U.  S.  A.,  stationed  near  Tucson,  has  couiinuui- 
cated  to  Professor  Baird  tlve  capture  of  the  above-named  species 
near  that  post.  It  was  shot  April  4th,  1872,  and  was  found  '*  run- 
ning around  the  larger  limbs  of  cotton  woods  in  search  of  Iar\'ai 
and  insects."  Its  manners  are  stated  to  be  ^^  considerably  like 
the  Certhiadaj." — Robert  Ridgway. 

Zoological  Nomenclature. —  "  In  the  President's  Address  to 
the  Entomological  Society  of  London  recently  given  ]>y  Mr. 
Wallace,  one  of  the  points  most  fully  discussed  is  the  rules  of 
zoological  nomenclature.  These  rules  are  undoubtedly  of  very 
considerable,  though  indirect,  importance  to  science  and  it  is  not 
very  satisfactory  to  find  that  great  diverg(*nce  of  opinion  as  to 
what  these  rules  are,  or  should  be,  still  prevails  amongst  recent 
describers  and  cataloguers. 

Some  years  ago  I  was  entrusted  by  the  Entomological  Society 
with  the  task  of  preparing  a  S3'nonymical  catalogue  of  the  Cole- 
optera  of  our  islands,  to  be  published  under  the  auspices  of  the 
Society ;  my  attention,  therefore,  has  necessarily  been  directed  to 
the  questions  under  discussion  in  this  matter,  and  I  will  here 
state  the  conclusions  to  which  I  have  come. 

Ist.  That  a  committee  to  frame  and  publish  laws  on  zoologicaL 
nomenclature  is  not  to  be  desired.     Such  committee  would  bavie 
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no  power  whatever  to  enforce  the  laws  it  might  make,  and  could 
not  be  expected  to  put  an  end  to  discussion  on  these  points.  The 
knot  must  be  untied,  not  cut. 

2nd.  That  the  binomial  system  of  nomenclature  should  not  be 
arbitrarily  considered  to  have  commenced  at  any  given  date ;  but 
that  recognisable  names  in  all  works  in  which  this  system  is 
methodically  employed  should  be  used  according  to  the  rule  of 
priority. 

8rd.  That  it  is  not  necessary  to  suppress  a  generic  name  in  zo- 
ology because  it  has  been  previously  used  in  botany'  (or  vfce  iferad)  ; 
but  that  it  is  much  to  be  regretted  that  any  generic  name  should 
thus  be  in  double  use,  and  it  should  always  be  made  a  matter  of 
reproach  to  an  author  that  he  has  committed  an  act  of  this  nature. 

4th.  That  names  must  be  Latin  to  the  extent  that  renders  them 
capable  of  being  written  or  used  in  scientific  Latin ;  but  that 
classical  emendations  beyond  this  are  entirely  inadmissible ;  no 
line  except  this  can  be  drawn  between  emendation,  alteration,  and 
total  suppression.  The  laws  of  classical  languages  have  per  «€, 
no  more  right  over  scientific  nomenclature  than  has  the  Hindoo 
language.  As  regards  the  much  talked-of  'Amphionycha  know- 
nothing,'  it  should  be  latinised  in  the  simplest  manner,  as 
Amphionycha  knownothiiiga ;  and  I  would  Airther  suggest  that  its 
barbarian  author  be  well  hissed  whenever  lie  ventures  to  show  his 
face  in  a  scientific  assembly. 

5th.  That  as  regards  placing  an  author's  name  after  a  species, 
the  name  so  placed  should  always  be  that  of  the  first  describer  of 
the  s]>ecies,  not  because  he  has  any  right  in  the  matter,  but  as  an 
additional  means  of  certainty,  and  as  a  secunty  against  change. 

6th.  That  the  specific  name  is  the  name  of  an  object,  and 
therefore  a  noun,  and  should  be  changed  in  gender,  or  any  other 
manner,  when  removed  from  one  genus  to  another. 

7th.  That  it  is  very  undesirable  to  use  the  same  specific  name 
in  two  closely-allied  genera ;  but  that  where  this  has  been  done 
already  no  alteration  siiould  be  made  till  the  names  actually  come 
into  collision  on  account  of  the  two  genera  being  united  as  one 
genas.  Surely  to  act  otherwise  is  like  cutting  one's  throat  for 
fear  somebody  else  should  do  it. 

8th.  That  as  regards  placing  an  author's  name  after  a  genus, 
the  name  so  placed  should  be  that  of  the  author  who  established 
the  genus  in  the  sense  in  which  it  is  actually  used.     Carabus  of 
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Liniiieiis   iticlu(lc<l  nil  tho  insocts  now  comprised  in  tin  i 
CarabidiB.  at  present  divided  into  sovcral   hundreds  of  f 
To  wiitc,  tUerefore.  Carabua   Linn.,  wlien  we   meAO   sonietUing 
entirely  different,  may  be  nsnal  but  is  not  ilosiroble. 

I  may  add,  tbat  1  consider  it  useless  to  expect  a  perfectly 
stable  zoological  nom  en  datura,  until  zoology  itacir  is  complete 
and  )>crfect :  but  that  in  order  to  reduce  changes  to  n  intnimiini, 
classical  and  otlier  secoiidnry  claims  must  not  be  allovr 
great  iiuiwrtance." — D.  SnAur,  in  Xalure. 
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A  New  Gesls  of  VxcrLAXES. — At  a  meeting  of  tbe  An 
Philosophical  Society,  April  2nd,  Pi'ol'.  Cope  stated  that  the  b 
mammal  of  the  Efx;ene  formations  adjoining  those  of  Wyomlllj,  I 
i.  e.,  of  the  Wahsntch  group  of  Ilayilen,  wna  the  BnHtmtidom 
radi'ann  Cope,  of  about  the  size  of  Uhinocerns.  It  was  aa  o<l<l 
toed  ungulate,  with  peculiar  dental  characters.  The  lucisora  wert" 
well  developed  above  and  below,  aa  in  the  tapir,  but  Uie  ilentAt 
series  was  little  interrupted.  The  crowns  of  the  molnrs  were 
all  wider  than  long,  and  presented  mised  cUaraelers.  On  tho  oaber 
margin  one  only  of  the  two  usual  crescents  of  Ruminants  was 
preseul,  but  a  tubercle  represented  the  anterior  one.  The  one 
which  W33  present  was  very  obliquely  diiocted  inwards.  Inner 
crescents  were  represented  by  two  angles,  the  i>oBterior  forinlng 
the  inner  angular  margin  of  a  flat  table,  the  anterior  a  mi*re  ctnga- 
lum  at  its  anterior  base.  The  arrangement  of  these  part^  was 
stated  to  be  of  interest  in  connection  with  the  relationships 
between  the  types  of  hoofed  animals.  The  single  outer  cresccot 
was  a  ruminant  indication,  while  the  inner  table  i-esemlded  Ibe 
interior  part  of  the  crowu  of  Titanotherium.  It  dilfered,  however, 
in  its  early  union  with  the  outer  margin,  its  edge  being  thus  pw*- 
aibly  homologous  with  the  posterior  transverse  crest  in  lUiinotxnu. 
The  premolars  had  two  or  three  lobes  with  crescentic  section 
arranged  transversely.  He  regarded  the  geiias  as  allied  to  Chall- 
mflienum.  lie  stateil  that  the  mammalina  fauna  of  Wyonibtg  anl 
Utah  more  nearly  renemhied  that  of  the  I'nris  llusiii  than  any  yet 
discovered  in  our  country,  and  that  it  contained  a  still  groattr 
number  of  generalized  mammalian  forms.  One  of  theinotitii 
of  these  was  tlie  genna  Anchippodus  of  Dr.  Leidy. 
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Bowlders  in  Coal. — In  the  May  number  of  the  Naturalist 
(page  291),  is  an  extract  from  the  ''  Report  of  the  Ohio  Geological 
Survey,"  in  which  Prof.  Andrews  describes  the  occurrence  of  a 
quartzite  bowlder  in  the  coal  of  Ohio.  This  bowlder,  he  thinks, 
mast  have  been  transported  there  by  ice ;  and  to  account  for  tho 
ice  he  supposes  a  much  colder  climate  for  the  coal  period  than 
most  geologists  would  be  willing  to  admit.  It  seems  to  me  that  a 
much  simpler  explanation,  which  dispenses  with  the  supposed  cold 
climate,  is  quite  sufficient  to  account  for  the  facts.  It  is  well 
known  that,  during  freshets,  trees  on  the  banks  of  streams  ai*e  often 
undermiiied,  and  floated  away,  bearing  in  their  roots  large  stones, 
which  may  thus  be  carried  to  great  distances.  In  this  way  the 
small  bowlder  found  in  the  coal  of  Ohio  might  easily  have  been 
transported.  Similar  instances  of  bowlders  in  seams  of  coal  have 
been  observed  in  this  conntr}'  and  in  Europe. —  O.  C.  Marsh. 

Food  of  Plesiosaurus. — At  a  meeting  of  the  Academy  of  Nat- 
ural  Sciences,  May  28th,  Prof.  Cope  exhibited  some  vericbraj  of  a 
Flesiosauroid  reptile  and  those  of  a  smaller  species,  probably  a 
Clidastes  which  were  found  in  close  proximity  near  Sheridan, 
Kansas,  by  Joseph  Savage  of  Lawrence.  According  to  this  gen- 
tleman the  vertebrate  column  of  the  Clidastes  was  found  imme- 
diately below  that  of  the  Plesiosauroid  and  in  a  reversed  position, 
as  though  it  had  been  swallowed  by  the  latter  or  larger  reptile. 
The  largest  vertebrae  of  the  Clidastes  were  about  three-quarters 
the  length  and  one-fourth  the  diameter  of  those  of  the  Plesiosau- 
roid, and  the  animal  must  have  furnished  a  large  or,  at  least,  a  long 
mouthful  for  its  captor.  The  bones  of  the  Clidastes  were  not  in 
good  condition,  but  resembled  those  of  C.  cinerianim  Cope, 
though  smaller.  The  Plesiosauroid  was  a  species  of  over  thirty 
feet  in  length  and  was  the  third  s|)ocies  found  in  Kansas.  It  was 
new  and  was  named  Plesiosaurus  gulo. 

MICKOSCOPY. 

A  New  Erkcting  Prism.  —  Mr.  Joseph  Zontmayer  exhibited,  at 
a  meeting  of  the  P'rankliu  Institute,  a  single  prism  wliich  erects  the 
image  completely  and  in  such  a  wa}'  that  the  incident  and  emerging 
ra3'8  are  parallel,  which,  as  far  as  we  know,  was  never  jicconi- 
plished  before.  In  connection  with  the  microscope,  as  it  was 
shown,  it  interfered  veiy  little  with  the  definition,  and,  although 
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tin-  Hiclit  i«  twice  rpfyatrtml  am)  rvJloct«'l.  tlie  IrtM  of  ll|^  h  matk 
|^H«  t},.,„  ..„^  w„..|.|  ,.x,..y-i.       WitI,  fh-  it,i.-rv>*-..pr.  tbo  privB  to 

|i!rii  .■  I   njl.r    ■il.ni.-    tli-     .,l.j,  .  li^  .  .     i;i.[   ■!,.     ii  -Iniiiioill  tWHJ  Iw   HmJ 


lu  nnv  ItK'HiicI  iHiiiiixii.  A  |>-'i>r  nT  hik-U  |)ri«m*  iiiigUt  Iw  dmvI 
aImj  ftfT  wi  erA-tlii^  tiitiouulHr  micni*0)>[>D,  or  which  Uvt  two  U>Ua* 
bavu  llw  utini.'  ini'Iinntlun  tit  thi<  Htii)(i'- 

Ki;^.  I  xloiKt  Ilu'  (r-ut  mill  ]>r  •lllr  Dflli^-  iiri<m.      'Ilir  |tn>>-HlfHi 
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..i.<U 
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uf       I. .--I.     to 

.1  ulrtulu    Uw 

jivaii-Ki   nfivrtarc 

-I •ml li lint    Willi    tlkm 

•iitullivl  |H-l*ni. 

Fi|t.  3  ift  B  vim  rWiui  liUivc-.  1ti»  my*  A.  It  awl  C  mT  Ojc*-  I  umI 
It  nrv  tli«  Meiitical  num.  ibrlr  itnltfxl  |ia(ti>  mrw  tlw  |iru)r>'lhin*  of 
llio  rnj*  inalilo  nf  the  ftliuw.  ■ml  Ibi-ir  r»ar««  tnair  b«  tWKjlljr 
follwwrd  In  tiM'  |>n>nh',  flg.  t,  wlM>n'  lb*  ap|M»r  r«v.  A,  bumiucw  m 
tb»  lowrr  oiM>.  an-l  lb(>  lowtt  niy,  (.',  m  tlir  ii|)|icr  om». 
A*  Uw  ra5  A  enlen  In  the  perjionillciiUr  lino  klmva  tiM  lamtt 
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e<1gc,  it  will  not  be  reflected  out  of  its  plane,  while  the  rays  B  and 
C,  entering  the  left  side  of  the  prism,  reach  the  inclined  faces, 
from  which  they  are  reflected  to  the  opposite  lower  one,  and  are 
changed  in  their  course  to  the  right,  from  here  again  reflected,  to 
emerge  at  the  corresponding  opposite  point.  Fig.  3  is  a  perspec- 
tive representation  of  the  prism.  —  Journal  of  the  Franklin  Inati- 

Stephenson's  Binocular. — Mr.  Stephenson  has  reported  to  the 
.  Boyal  Microscopical  Society,  some  improvements  in  his  erecting 
filnoCDlar  microscope.  The  lower  prisms  by  which  the  light  is 
divided  and  the  image  laterally  inverted,  are  made  smaller  than 
befbre  and  placed  nearer  to  the  back  combination  of  the  objective. 
They  are  now  made  .G8  in.  long,  .412  in.  wide,  and  .2  in.  thick ; 
and  are  inclined  to  each  other  at  an  angle  of  4^",  making  the 
angular  divergence  of  the  bodies  9^°,  and  the  distance  of  the 
point  towards  which  the  eyes  converge  nearly  fifteen  inches.  The 
prisms  of  this  size  are  mounted  in  a  small  tube  which  projects 
beyond  the  nozzle  of  the  instrument,  and  into  the  mounting  of 
the  objective  nearly  to  the  posterior  combination  of  glasses.  The 
quantity'  of  glass  in  the  prisms  is  greatly  reduced,  and  powers  as 
high  as  ^  in.  may  be  easily  used.  The  standard  length  of  body  is 
secured :  and  also  an  easy  convergence  of  the  eyes. 

By  altering  the  angle  of  inclination  of  the  bodies  to  the  perpen- 
dicular from  75°  to  0G}°  the  use  of  a  NicoFs  prism  as  an  analyzer, 
which  is  quite  unsatisfactory  in  a  binocular,  is  easily  dispensed 
with.  When  polarized  light  is  used  the  box  containing  the  upper 
prisms  (the  original  upper  prism  being  now  made  in  two  parts  ) 
is  withdrawn  and  an  anal3'zing  plate  of  highly-polished  glass 
substituted,  reflecting  the  light  at  the  polarizing  angle  of  5GJ°, 
and  securing  more  light  and  improved  definition. 

If  desired,  the  upper  prisms  ma}- l)e  likewise  replaced  by  a  plane 
mirror  silvered  by  the  beautiful  process  employed  l)y  Mr.  Browning 
in  the  manufacture  of  his  reflecting  astronomical  telescopes.  Thus 
we  get  rid  of  all  the  glass  anrl  of  two  surfaces,  but  obtain  an 
incomplete  reflection  and  a  less  permanent  reflector. 

Opaque  Illumination  under  High  powers. — H.  A.  Johnson, 
M.D.,  President  of  the  State  MicroscopicMl  Society  of  III.,  com- 
municated to  that  society  another  method  of  producing  this 
difldcult  eflTect.     He  emj)loys  Prof.  11.  L.  Smith's  plan  of  making 

*  We  are  indebted  to  tlie  Journal  fur  the  use  of  the  abo?e  cuts. 
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ttve  ita  own  illntninntor ;  but  inBtmul  or  tlw  ttlxt 
tptUn  eluB  disc,  or  rcdi^cting  jiriniu.  uaod  by  IVof.  Ka 
iixt  lahicquoiit  experliueuterM,  he  ciujiIovb  tlio  blnocnUr  priiiafl 
Wetkbuii'n  biniiciilar.  A  Wain  of  h|{lit  redivl^d  ilumn  tite  ubli^ 
bfHlv  of  thr>  Wrnhaiti  biniiciilar,  tbr  |iriiim  Iwiiifj;  in  inMilhiR  *■  I 
onlliiar}'  iibp,  is  of  ouurwt  ixiiiildDwil  by  bnlf  Um*  olr}i-Miv«  BpcMi 
the  objei-t  In  lu  focaii ;  niiilc  tbif  other  Italf  iif  lhi<  objooUw  aad 
direct  IkhIj  nt  the  [iiatniiiiciol  is  ui»m1  nt  Uu*  «BinH  Uiue  a»  a  iiMan» 
utnr  f'lr  viewing  tlio  object.  A  ]tiirti<>n  uf  thu  Ui-ld  !■  JaUa— ly 
iUumlniiteHl,  ntid  dofinition  i«  wd  to  be  bcttvr  Uun  with  othsr 
■rran|{t^n)«)iita. 

CoLUSit*  LiouT  CoBRKcTon. —  Ml",  Collin*,  ftf  London,  hu  intru- 
doom)  a  iniHlincatluu  of  Itulncv'x  Lljilit  MtMllll^r,  to  corrrrl  lln> 
glurv  i>r  too  fnlciiM  litcbt  iir  tlu>  yvlluwnna  uf  tiMi^tidlil.  UmiMttcfct. 
L-tc.  A  tliln  pluU'  c-ontaitm  n  rolutliif;  «hn.'l  irilh  fintr  a|j<Hlan« 
otip  iif  nhii.'h  !■  pmpty  wliiU-  thi?  ntlivn  [irr«i>iit  lii  turn  ■  fmamd 
Jlflmmi  imd  twi>  nliiuli!*  of  bliio  jftuiu.  Thdi  ciiutrivaurp,  ui  lllii«tr»- 
tloti  uf  whlfh  nioy  be  m«»  111  the  aitvi>r1I<icnionU  )ti"  Kelvnr*  fro^ 
<lfi,"  l«  olwavit  n-aily  for  u>«.  buln)t  ajini'ly  Uid.  nixlFf  Ibn  Dh)i«l, 
Dpoii  thi*  »t(i^t^  uf  any  niii'ro»roiK> ;  thoufili  Tt>r  »■«■  Kith  an  Khn^ 
malic  roitdcnM-r  it  Is  aoincwhat  bvltrr  to  liavv  tlir  corrcctln|t  pUta, 
wbi'tbrr  of  ttniund  or  bliio  fflaaa.  briow  th«  cuiidcusn-.  Tb»  tiem 
torm  of  I.iftbl  (.'(irroclur  iimy  Iw  ubiaitwil  of  Uilk-r  Ilroa.  vhoM 
addrvu  !■  (jivrti  olM-wlitini  In  ibis  ntiiiilx-r  uf  tho  NATvmAun. 

>lrA9i:Buicj(T  {IP  AKniLAB  ArrBTt'BX. —  For  tl>aa«  sladnlB 
wbiMT  wUnda  bnvp  nut  a  KrailuAti<il  mtatini;  baar.  IVof.  T.  D.  IH»- 
tmr  miiinini^tiiU  n  [ilnu  i>a|M><-iaIly  B[i)illi.-iibl<-  to  thr  Uryvr  tbrm  wt 
nchroinatlc  ruiidrMurrB  wlilnb  rannut  be  a*  ctinirvnintitly  atnagoi 
for  tlir  mrthvl  nihiaa<d  by  Dr.  (.'Br|>ent(T.  lit  plat-**  tb»  roaW* 
nalioi)  hanxoDtally.  with  a  |ta*  flamv  avvcrsl  fiwt  <ltalnnl  brhinj  H 
to  l^niiUi  nearly  |uLrfllW  litthl.  hold*  a  card  acruaa  tbe  cviilre  of 
Uh>  fkimt  Icna  bo  aa  to  blMct  the  cone  of  llnht.  and  «illi  a  In* 
pntcll  nuidu  the  Mtfpia  uf  Um-  lllnmluattil  loirllon  of  Uk-  vbtiI.  A 
■turamiin  [initractiir  !■  uiwnl  1u  lurnmin-  IIh-  anittr  of  ibc  Unra  tb«i 
dmwn.  TbiHiKb  diicAy  iiM'tiil  t»  iBiii«iin'  tbo  ry«<-|>ler«  Aira  of 
BctiTMiuallc  niDilcfiM-rB  ( Wi-lMler'a  i-ofwlfnirr.  i-lc.)  aa  actually  mn) 
wlUi  illa|ifarBjttn.  mU:,  in  |aMitli>n,  tin-  inrllioil  may  Iw  itunrtlmr* 
coDvrnli^t  fur  olijKUvfm  uf  low  poBrr.  IVuf.  ItiacoB  hrU<'>KB  II 
cu)  h*  a|i|4lNl  to  oli>H-l)ve«  aa  bigb  aa  j  In.  wf  \l»'  bihI  b*  FbH- 
Mbla  within  une  or  Iwg  d4Yr«iVB. 
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Organisms  in  Chicago  Hydrant  Water. — The  "Lens"  publishes 
an  interesting  note  on  the  subject  by  II.  H.  Babeoek  of  Chicago. 
While  the  Chicago  river  flowed  into  Lake  Michigan,  pouring  into 
it  a  slow  current  of  almost  stagnant  water  saturated  with  organic 
matter,  the  hydrant  water  used  in  the  city,  taken  from  the  lake  at 
a  point  two  miles  from  the  shore  and  where  the  water  is  forty  feet 
deep,  contained  an  abundance,  though  a  greatl}'  varying  quantity, 
of  organisms,  such  as  diatoms,  etc.  When  the  current  in  the  river 
was  reversed,  so  as  to  flow  from  the  lake,  the  vegetable  and  animal 
forms  mostly  disappeared  from  the  hydrant  water ;  and  the  im- 
proved sanitary  condition  of  the  city,  generally  attributed  to  the 
absence  of  the  former  noxious  effluvia  from  the  river,  may  be  due 
in  part  at  least  to  the  increased  purity  of  the  drinking  water  from 
the  lake.  The  writer  at  first  suspected  that  the  water  of  the  river 
had  previously  directly  contributed  the  organisms  found  in  the 
water  from  the  "  crib,"  but  afterward  was  led  to  conclude  that  the 
change  in  the  direction  of  the  river  only  acted  by  changing  the 
direction  of  the  currents  from  other  sources  in  the  lake,  thereby 
leaving  the  crib  in  purer  water  than  before.  Much  more  investiga- 
tion of  this  kind  ought  to  be  immediately  accomplished  in  view  of 
the  growing  tendency,  if  not  the  imminent  necessity,  of  supplying 
to  our  cities  water  from  lakes  and  large  rivers. 

Record  of  New  Fungi. — E.  C.  Howe  of  New  Baltimore,  N. 
Y.,  has  recently  discovered  and  described  several  new  species  of 
Fungi  as  follows :  —  Unclmda  luculentn,  U.  Americana^  Micros- 
phoera  sparsa^  M.  Jinitima^  Pestalozzia  Zabriskiei,  P.  iiundens,  and 
Phragmidium  fallax, 

PoDURA  Scales.  —  American  microscopists  experience  great 
difQculty  in  obtaining  a  satisfactory-  supply  of  these  objects.  The 
£nglish  Journals  are. agitating  the  same  subject,  and  there  seems 
to  be  some  mystery  as  to  the  source  of  tlic  familiar  "test"  scales. 
Mr.  Mclntyre  suggests,  not  confidently,  that  they  may  be  devel- 
oped upon  the  common  LepidtKyrtus  cnrvicolUs  late  in  life.  Mr. 
Joseph  Beck  states  that  no  amount  of  age  will  develop  them  upon 
the  common  form  of  this  insect,  though  they  belong  to  an  insect 
entomologically  identical  with  it  but  having  a  different  habitat: 
while  E.  G.,  of  Matlock,  recollecting  that  the  late  R.  Beck  told 
him  that  he  found  the  Podura  in  the  rockwork  in  his  mother's  gar- 
den, hunted  for  them  in  a  cellar  and  found  a  lead-colored  species 
which  3'ielded  scales  equal  to  Mr.  Beck's.     He  admits,  however, 


Ihil  (iiily  "iM"  »1h1<'  in  twmly,  pcrUapi*  one  ncnU  in  (Itc  tbiju*«fnl. 
wu  or  nn_v  uoc.  In  hi«  tilt'lr  prr|inrc<l  liv  Mr.  R.  Ilrck  Uxtv  mr* 
oo\y  twn  well  mnrkoil  ecalps.  irtiii-li  niipciir  U>  bp  Hm-  rxeifplion  mm\ 
not  tlic  niti-.  Dr.  .luiilnli  CiirUs.  of  Kn<»villi>,  Tcaa..  ham  bent 
•ucoesanil  in  oullei'ttn;^  Hjuwie*  ut  tA>|)lBnm,  "IVMlura."  tie. 

TiiK  8mur  or  "l>irri(.-t-LT"  Di*-n>ia.^Mr.  J.  Eilwanla  Smith 
of  AitlitabalB.  Ohio,  wrltvs  tlip  following;  notv  wbirb  ii  niggr«tl«« 
of  tliu  ex|x'rli>ncv  of  luftny  uiicrOM-apbu  who  ■tud;  tba  ftnrr  di»- 
toRiM  wiiliodl  lunkiu)!  a  H{>cdall,v  of  Ibem. 

"I  (in<t  that  I'riU-linnt  ilcKorilii!*  Xavteuta  nupiHata  m  Intlay 
clom*  rnin«<'pr*i'  olriii*.  I  liuvo  hIIiIo  nf  tliio  iliAUiiD,  moitDl^  <lr7 
nnil  111  Imloatn.  nnil  with  mv  TolK-i'  J  -Iry,  or  ,^  wet.  tia«o  no  didt 
cnllj-  ill  •lioninK  lorifritDiIinnl  niriiv.  (^ir  nn«-r  ilinii  Ihx  trMiuTrr**; 
inilpptl  wlivn  nKiiintetl  tlrv  ImiUi  bcIm  rno  In-  iilAliily  mora  at  oom^ 
la  (lii'n<  uii.vtltltijf  n-mnrkublp  oliout  tills? 

I  n»t)rr  thai  Mollcr  |il(U'>^  .Vui-irii/u  cnuurnn-ri*  aa  tlic  I'tib  on 
III*  '  IV.Ih-  Plattv'.  1  full  ft  <1lx>nvrr  «triir  »i>  tlil«  <liatum  ritltrt 
In  tialxnm  or  niotinlol  Ary.  IVitcliunl  way*  tlx^'  arv  •nm'-ltier* 
waniinif.  The  ot)|«ctiVM  aborp  nanicxl  h1ii>w  iIm  floo  linn  iu  Now 
17  (rynuir-'/ifrur  iW/^jiftcii )  vi'ry  Tilrt'ly.  Iiiil  fall  un  No*.  1^,  19 
■ml  ao.  Ogt  (Virmio  ln-n-  iin-  iiilrri'Htot  tn  ktnin  wlial  ollim  M« 
doliiK  with  ttil»  '  I'riilM-  i'liilli-.'  Una  Am|ilii|ili-iiru  jn-llw-iiU  (mra 
rcHilvM]  lubaUmii?     Wbrn,  by  wliuni,  bdiI  with  wbat  Irnapar" 

Axa.— N'ulliinit<'aii  lie  tnoro  certain  tluiu  Uiv  unn-ftaJnlyof  wbat 
luu  brt^i  known.  In  rr)tanl  ti>  thr  tnarklitgn  aiwl  •trarturr  of  dU* 
loimi.  It  wotiUt  W  ni»ii  nt  prcwiii  la  |ir<>n»unr<-  any  Jn-II  tnt 
fKtm  nuirklnip,  aiwl  woiilil  |<ml<nbiy  («<  n>)>oa(lT)K  a  nilHtali"  t^jo 
often  in«lp  alrwuty.  nun-ront  ■bclla  of  the  anme  •|>««clr«  r»rr 
gTMtly  in  "illinculty."  Iml  no  PS|ilnnntii>n  nr  vxrw*  1«  t  ■  -— 
Air  a  <lrr  4  fitilini?  to  f^>  <-nilrp1y  tlimniib  tbp  M-rira  "i 
plalo.     It  l«   hy  no   tnMnii  nwy,  tlH»iKh   nonwtlinr*    |" 

rvMiIre  .1.  fritm-Mn  In  bnlMRi  wHb  itrr  Irniw*  nnil  onllobtik 

nntliifi.  Vi'llb  fninirrvlon  Irniw*.  however,  ami  monorfanmaUr 
lUninlnBllim.  ihrre  U  no  ilillk-iilly  In  aiToiiiplUbliiK  tbU  with  ohjee- 
t)ve«  of  Trtlk--.  Woln.  I'uwi-ll  nml  Ualnnd.  tif^h.  Hartna.-k.  awl 
Nnebel,  aiut  iloiibttr-u  M>viTal  iHhrr  inaknn.  Ahool  two  yemw 
Bfn  Count  F.  (.'aalrai-ane  rrvolveil  nnil  |>lwit(igra|ilie<l  .4.  /wtfic^rfN 
Ib  balxam,  with  Kn>n«h  l<-n«i-4  and  nxmiiHirMnuitlr  Mtnltghi.  Ker 
•  natlMMl  by  whU-h  ilil«  can  Ite  eMity  ammpllalied  ••«  I>r.  Wtwi^ 
wd'a  paper  in  tlie  Natiiuu*t  for  A|iril  laat. 


NOTES. 

Again  has  science  been  called  upon  to  give  up  one  of  her 
brightest  lights  and  most  enthusiastic  devotees,  and  many  of  our 
readers  have  in  the  death  of  Dr.  William  Stimpson  to  mourn  for 
a  dear  ft-iend.  Dr.  Slimpson  was  l>orn  in  Cambridge,  Mass.,  and 
early  became  devoted  to  Natural  History  pursuits.  He  also  had 
the  good  fortune  of  being  under  tlie  guidance  of  Agassiz  and  soon 
became  an  original  investigator  and  distinguished  as  a  mala- 
cologist.  His  first  publication  was  on  the  marine  shells  of  New 
England,  in  1851.  From  this  time  he  pursued  the  study  of 
Marine  Zoology  with  the  greatest  vigor,  and  dredged  and  collected 
along  our  Atlantic  Coast  from  Florida  to  Grand  Menan,  until  he 
became  the  authority  in  the  lower  forms  of  animal  life,  especially 
in  the  classes  of  Crustacea,  and  Mollusca,  and  until  Mr.  Verrill 
commenced  his  work  on  our  Radiates,  Dr.  Stimpson  was  the 
acknowledged  authority  in  that  group  also.  In  the  classes  of 
Mollusca  and  Cnistacea  of  our  Atlantic  coast,  Dr.  Stimpson  was 
to  the  time  of  his  death  tlie  acknowledged  head  of  the  able  band 
of  workers  in  tliese  departments,  while  his  connection  with  the 
Government  Exploring  Expedition  to  the  North  Pacific,  as  natu- 
ralist, gave  him  a  wide  field  of  work  in  his  most  favorite  study  of 
the  Crustacea,  in  which  he  shared  equally  with  Dana  the  honors  of 
the  scientific  world.  As  a  dredger  Dr.  Stimpson  early  became 
noted,  and  taking  his  first  lessons  in  our  own  harbor  of  Salem, 
under  the  guidance  of  Dr.  Wheatland,  he  soon  became  the  [)ioneer 
in  this  science  along  our  whole  coast,  and  his  very  last  work  was 
the  superintendence  of  the  deep  sea  dredging  off  tlie  coast  of 
Florida  under  the  direction  of  the  Coast  Survey.  Dr.  Stimpson's 
connection  with  the  Chicago  Academy  of  Science,  as  the  successor 
of  the  lamented  Kennicott,  is  known  to  alKand  to  the  disastrous  fire, 
which  in  one  short  hour  destroyed  all  his  mali;rial,  manuscripts, 
drawings,  specimens  and  lil>rary,  must  we  attribute  the  close  of  his 
life  at  the  age  of  forty-two  years.  For  though  sulTcring  from  lung 
disease,  there  is  little  doubt  but  that  for  the  fearful  calamity  which 
80  suddenly  destroyed  all  his  work  and  hopes,  he  would  have  lived 
to  have  seen  published  the  valuable  works,  which,  owing  to  a  fatal 
delay  on   the  part  of  government,   are   now   irrevocably  gone ; 
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tliotigh  the  many  deacriptions  ami  preliininnry  pnpurB  n)iii-h  be 
publiahcd.  and  his  early  works,  nill  Torevcr  connect  liU  rmdm  willi 
Ums  marine  xoology  of  the  worlil. 

Tab  Coiiiniitteo  to  arrange  Tor  the  nt^st  meeting  of  the  Auocu- 
TiON  FOR  TUB  AiiVAMCEMENT  Or  SuKNCE  liHvc  informed  ufi,  Ju?rt  B« 
we  go  to  press,  that  llip  meeting  will  n»l  !>e  lii'ld  iu  San  Fraiiciiti-o 
as  previously  announc'cd,  but  in  Dubuque,  begiDning  on 
Wednesday  moraing,  August  21st,  at  10  o'clock. 

We  shall  give  all  the  details  possible  in  our  August  number,  Kn<l 
the  circulars  to  members  will  undoubtedly  now  lie  issued  at  once 
by  the  Local  Committee. 

It  will  be  noticed  that  the  Herbarium  of  the  late  Rev.  )I.  A. 
CuBTiss  of  Hillsboro,  N.  C,  the  veteran  and  highly  esteemed 
Mycologist,  is  offered  fur  sale  in  our  advertising  pi^e«.  But  » 
few  months  ago  we  were  in  curresponilcuce  with  Dr.  Curtiss,  rolnlivv 
to  the  puhlieation  of  his  manuscripts  and  drawings  on  the  edible 
flingi  of  the  United  States,  and  though  aware  of  bis  feeble  bealtb 
we  had  no  reason  to  suppose  Iiis  life  labors  were  so  nearly  oTcr ; 
the  lirst  intimation  wo  received  being  the  request  to  publish  (be 
advertisement  given  in  this  number.  Dr.  C'urtiss  has  so  long  b«ea 
identilied  with  the  study  of  the  important  and  interesting  gronp 
of  Fungi,  and  has  so  extensively  exchanged  and  collected  speci- 
mens, that  his  collection  must  be  of  the  highest  value  as  an 
authentic  one  in  this  most  ditHcult  department,  and  we  trunt  that 
it  will  at  once  be  secured  for  some  prominent  herbarium  wbrrv  bU 
UTe-long  labors  will  be  appreciated  and  made  useful. 

"  It  is  with  vcrj-  great  regret  tiiat  we  have  to  record  tbe  deatli  of 
Mr.  Georoe  Robert  Gbav,  which  took  place  on  the  filh  i>f  May, 
after  a  short  illness.  He  was  born  in  the  year  IKOK,  ni  Ultle 
Chelsea,  and  was  appointed  an  Assistant  in  the  Zoological  DcpATt* 
ment  of  the  British  Museum  in  1831.  At  the  time  of  hts  death, 
he  occupied  tlie  post  of  Assistant  Kireper  of  that  department. 
lie  established  hia  reputation  as  an  ornithologist  by  bltt  ■■t.H'tieni  of 
Birds,"  a  great  work,  in  the  pro<luet)on  of  which  be  was  engaged 
for  twelve  years,  from  1HS7  to  1«49.  From  that  lime  lie  wiw/ofiJe 
priTuxps  in  this  branch  of  science,  to  which  ho  de\-oleil  himself 
almost  exclusively.  Only  a  short  time  before  his  death  he  con* 
pleted  his  invaluable  "Handlist  of  Birds."  published  in  three  voliimea 
by  the  Trustees  of  the  British  Museum."  —  Acailemt/. 


1I0TS8.      AHSWXHS  TO  CORRSSTOKDEKn. 

ToK  Boston  Society  of  Natural  History  have  very  wisely  decided 
to  offer  the  Annual  iViilker  Prize  for  1873  Tor  a  luemoir  "On  the 
developTDcnt  and  Irunsrormiitions  of  the  Common  House  Fly,"  thus 
not  only  carrying  out  the  liberal  bequest  of  Dr.  Walker,  in  offer- 
ing peciunUry  assistance  to  worttiy  investigators,  but  at  the  same 
time  colling  attention  to  how  little  is  known  of  the  early  life-hta- 
tory  of  one  of  the  most  abundant  of  insect  pests.  Trusting  that 
the  prize  may  induce  several  of  our  entomologists  to  turn  their 
Bttention,  for  this  year  at  least,  to  the  much  neglected  group  of 
l)iplera  vre  refer  to  the  advertisement  for  particulars. 

AITSWEBS    TO    COBRESFONDEHT8. 

K,ll~The  DtHhim  nr  7i>iir  (Igure  n.n.1  deecrlpllan  dih^i  noaallily  lie  TrieiraH'tn 
tpiMnm  B,.  whli-li  nii»  twen  olitainurl  rrom  Florhln.  nml  whroh  <nrie<  en  grsnllT  tliit 
It  tuu  heea  dcBorlhvJ  uudcr  Boiernl  illlIerHui  nauiea.  We  uliould  like  W  Uaiv  •yect- 
nCDi  for  rurtlivrfxsiDinnUiin.  — K.  H.  W. 

T.  W.— Tliu"6<H'iEl)':«cnw,"Iu«lili:bar«flUedBl 
«r  Knn>i>«aii  objifdrva,  [i<  practliull;  iuillsputiauble 
)iro«oa(  itiiy:  rot  K  shoulauot  1m  cunildercd  hf  an; 
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A  NEW  ENTOZOON  FROM  THE  EEL. 

BY   REV.   SAMUEL   LOCKWOOD,  PH.D. 


Ix  the  spring  of  18G9,  while  at  work  on  the  stud}*  of  a  question 
connected  with  the  common  eel,  AngniUa  acntiroatnH,*  my  atten- 
tion was  drawn  to  a  small  white  speck  embedded  in  a  morsel  of 
fat  on  the  intestine  of  that  animal.  As  said  above,  its  color  was 
white,  while  the  fat  of  the  fish  is  quite  dark.  It  was  this  contrast 
that  made  it  so  easily  observable,  although  it  was  of  very  minute 
size ;  for  in  its  greatest  length  it  was  not  nmch  more  than  the  one- 
twentieth  of  an  inch ;  and  its  breadth  at  the  forward  end,  which 

*  Thill  name.  AnguiUa  acutirtftirig,  it^  one  of  the  twenty  and  odd  •'vnonymo*  given 
to  the  common  eel  of  Euroi)e.  firi^t  !<y«tematlcally  referred  to  the  genu<>  under  Uie  uame 
of  A.  vmigarU.  Dr.  GUnther  refer^  a  hi«ecimen  reieired  from  New  Jer^ey  and  in  the 
Liverpool  Mus^nm,  to  the  same  &i>ecie9  a?  the  European,  but  con^iderr  our  common 
eel,  which  al^o  liab  been  described  under  many  names,  though  be^t  i^uown  und<'r  tliatof 
A.  Bottoniensis.  aa  diMhact  ttom  A.  ruhj*iri$  of  Euro])e,  although  identical  with  hpec- 
Imene  fh>m  China  aud  Japan. 

From  extensive  compari^onp  of  ei>er]meni*  collected  by  the  hundred*  trom  the  ►'alt 
and  ftieah  waters  of  Ma^irachu&etts.  and  from  Lakef>  Cfaam}d;im  aud  Krie.  with  ^everal 
from  England  and  China.  I  have  Lttle  hesitation  in  refening  our  A.  Jio$UmifHfit  with 
all  it*  marine  aud  fluviatile  uu(']r.<>  ^^.ijd  aunts.  graiidf:ittM'r«  and  fn-audniotherf.  bark 
to  ita  raper  great  grandparent!^,  to  one  and  the  -ame  Fi>ecieo  with  the  common  e^.d  of 
Europe,  miiting  them  all  ouder  the  namr  of  A nguUUt  Tulyiiri»,  or  the  Muro-nn  AnyuUla 
of  Liniuens  and  the  old  writers.  Eitlier  thjp>  niu^t  l>e  done  or  alujoi-t  wery  huudreflth 
apecimeo  collecte<l  muet  be  regarded  a«  the  type  of  a  di^lin^t  hl»e«*ie^.  for  a  perfect 
seriea  firom  long  head;!  to  rliort  headp  aiid  long  talK  to  bhort  tailh,  thick  lip^  to  thiu  lips 
silvery  color  to  blark.  etc..  etc.can  beiuadeoutofjny  large  lot.  and  no  ^et  of  character. 
can  be  selected  as  of  specific  value  without  finding  them  worthlesti  for  the  parpo>^e  in 
almost  the  very  next  &pecimeu  taken  in  hand.— I- .  W.  Pitnaji. 

Entered  aeeordinr  to  t)>e  Act  of  rougreftb.  iu  the  rear  I'C'i,  by  the  Peabodt  AcADKMr  itr 
BCIXlCClii,  Iu  the  Office  ol  the  Ubrariau  uf  CongreM.  at  Washiugtou. 

AMEK.  KATURAUST,  VOL.  VI.  2'J  C^^'*^) 
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was  tho  thickestjinrt,  was  ikhoi^  one-oightli  i>r  tliit  entiro  li 
That  it  was  an  indivitliml  orgnnism  I  liiul  not  tlio  least  ■ 
It  vens  solely  its  white  color,  in  such  direct  contrast  wltli  tbe  iJaUr 
ttiliposu  lisBuc,  iu  whicli  it  was  contained,  that  exc!t«<l  my  ourl* 
fty,  iiT.  o«\ly.    Oil  this  account  il  (jctnirred  to 

iiie  that  the  niicroijcoptt  migbl  rwrcsJ 
Bornc  lUtFtrL-nce  in  slniclnix'.  IlAring 
put  it  niiilur  n  Icna  of  very  nioilcnitv 
[lowiT,  I  was  snrprisod  to  see  a  reniuo- 
ular  object,  with  tlie  thick  end  tmn* 
cal«il.  Now  a  deep  regret  seized  tne ; 
for  1  supposed  that  in  the  disM-trtion 
of  tile  eel,  tliu  most  iraportJint  part  of 
this  intore&tiug  specimen  had  t>e«n  nn> 
wittingly  cut  off.  Tlie  appearauc*  Ilii» 
presented  lu  the  uilcroscoite  ■■>  elM>wii 
in  Fig.  1'20,  wliere  it  loolcs  lil<«ii  worn 
with  its  anterior  end  excised.  Thus  regonliiig  Uie  object  b«  ru- 
ined by  an  untoward  accident.  I  was  alKxit  to  cast  it  asid«.  when 
io !  to  my  glad  astonisbmeiil,  the  creature  began  a  singular  taart- 
meut  at  the  supposed  decapitated  end. 
Astonishment  is  not  the  word — it  was 
amazement  that  1  gazed  upon  tliat  strange  I 
movement.  Such  a  sight  could  never  be  I 
forgotten.  Who  does  not  remember  tlie  I 
eliildlike  delight  at  seeing  for  the  first  I 
time  a  jtiggier  draw  the  alTuoat  inlermin-  [ 
able  cornucopia  out  of  his  mouth,  until  tiie  I 
mountebauk*a  liead  looked  like  that  of  the  | 
fabltul  Unioorn?  But  tliot  was  only  i 
smooth  paper  oone,  after  all ;  and  the  triek  I 
of  it  every  schoolbuy  well  understands.  | 
Not  so  with  this  feat  of  my  puny  capitvf 
at  whom  I  bad  the  lone  pri\ilege  of  giuiug 
tiutiugb  this  wonder-peering  inatrument. 
Like  the  eherilf.  who  was  obliged  on  ac- 
count of  his  pleasant  bearing,  to  respect  the  uiiweleutnr  t<:iMHt 
whom  he  had  just  ejected  ;  so  I  must  confess  that  thie  unplvoMBfl 
occu|>nnt  whom  I  liiid  ousted  from  ite  strange  dwelliog-phicf 
compelled  my  admiration,  by  a  singular  grace fulnesa  of  fon 
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lorement.  albeit  cevtain  oiitrf  iind  weird-like  ftccompliBhrnenta. 
With  X  slow,  steady  and  uniform  movement,  a  beantU>il  and  tinj' 
.itTQCtnre  rises  up,  until  the  tnineated  end  is  capped  or  surmounted 
by  «  pretty  litlle  pagoda,  with  many  circlets  of  hooks,  the  distance 
Jtotn  ring  to  ring,  being  uniform.     It  was  as  Fig.  no. 

I  miniature  tower  had  risen  ont  of  a  little 
erater,  and  covered  it  with  its  base.  The 
irhole  structure  is  pellucid,  like  old  milky- 
•rliit«  chiua.    So  that  now  the  end  that  seemed 

0  be  cut  across  is  completed  by  having  a  cone 
^roj(>cted  on  it  as  a  base,  the  apex  terminating 
Rlmost  in  a  point.     At  this  extremity  is  a  lit-    ^■,''Y'!i'.'"VtI,''!iM"'"'r 

i  pore,  which  probably  serves  whatever  of  [i|.t,j'iV„'','i'Ii.",.'ii'"ili»''a 

OPftl  fhnction  is  needed,  heuce  it  may  be  called  M''o^tn°'H''''i™'r«'!i'! 

i  mouth.     Fig.  121.    The  evohing  of  that  whtcb"ita'ilM-'iu«i'"i>* 

pretty  cone  was  not  only  a  beautiful  sight  to  mu^aue  iim'  rV.  n\' 

;  but  the  method  of  its  evolution  was  "iiii   p«m">i"yni.i.>ui 

1  grnod  thing  to  sec  into.  As  it  rose  slowly,  f^f^^jfjll*  „J,J',^ 
%WA3  a  lengthening  truncated  cone,  with  a  <i'n""OwMi.) 

crater  at  the  upjwr,  or   smaller  end.     And  this  cone,  although 
trithont  change  at  the  base,  kept  steadily  lengthening  at  its  sides, 
1  narrowing  at  the  top,  until  at  length  the  truncation,  and  the 
ter  disappear  together — the  former  in  a  rounded  point,  and 
Kig.  im  the  latter  in  a  pore.     Fig.  122.  a,  6,  c,  ri. 

But  how  could  this  be  done?  It  should  be  men- 

I  tioued  that  a  similar  extensile  organ  in  other  en- 

tozou  bus  beeu  calletl  by  naturalists,  fl-om  sheer 

poverty  of    language,  the    "proboscis."      Hence 

I  there  is  no  help  for  it ;  and  we  must  use  the  same 

nexpressivo  word.    There  is  a  species  to  which 

lur  specimen  is  allied,  which  is  known  by  the  name 

Echimifhynm^  gigas.      Its  prolioscis,  when  pro- 

trnde<l,  is  of  a  spherical  form,  with  a  neck,  or  stem 

I   below  ;  while  at  the  top  of  ihe  sphere  is  a  slight 

:  projection,   around  which   are   several   rows,   or 

rings  of  booklets.     In  the  centre  of  the  ring  that 

nirrounds  the  top  is  the  oral  pore.     Figs.  117  and  IIH,  a.     With- 

mt  regnrdiug  form  precisely,  but  rather  looking  to  flinction,  let 

1  the  neck  of  the  animal  to  the  hand  of  a  glove,  and  tln' 

torobuscis  to  one  of  its  lingers.     .Supjiose  that  finger  l<>  bv  wilh- 


ilrawTi.  or  invcrU-il.  Tlii*r«  are  two  wnys  in  wliicli  I  cnn  i 
suuie.  1  mny  wi«li  to  do  so  by  stnrting  tbt^  tip  end  of  t. 
09  if  I  sliould  piisli  it  out  by  preasing  the  end  of  a  wire  upiranb, 
uguinst  tbe  uiiiler  Biile  of  tlie  tip,  wliicli  would  Ui  tlds  way  oonw* 
out  lirst:  or  I  could,  if  I  wistieil,  piisli  tbi>  Jingi>r  out  ut  ll^c  aldi^ 
This  could  be  done,  for  illtiBtratlDn,  by  Imvin;;  in  the  bninl  |«u1 
of  the  glove  a  tube  or  cylinder  of  llio  proper  size,  liowii  which 
the  glove  finger  bus  been  neatly  puslicd,  so  ns  to  fit  enugly  ]!(;■>■'■''' 
tlie  inner  sides  of  the  cylinder.  Now  if  the  cylinder  be  p^tljr 
puflhcd  upward,  the  glove  liugcr  will  ascend  on  tlifi  outnidc  ot  tlie 
cylinder  having,  as  it  rises,  a  crater-liIcA  dcitressiun  nl  Itio  top. 
The  lirst  of  Iheso  methods  itluctriiteB  the  propulsion  of  the  pro- 
Kis.  iji.  lioscis  of  Echinorhyncws  glgan:  and  the  second 

on«  sliows  tlie  actual  evolution  of  the  proboecia 
of  our  new  vntozoon.    It  is  done  by  the  pushini; 
of  abductor  muttcles  on  the  sides  of  the  everting 
I  and  Icugtbeuing  cone. 

It  is  noticfalile  of  our  species,  tliat  wIimi  the 

I  probfiscis  is  relur;ip<i  into  the  body,  Uie  hoohlcto 

■  nil  tnnicd  inside  tbc  proboscis.    Fig.  122,  t. 

I  Tills  is  not  true  of  Kcbinorliyncus,  wliich  keeps 

its  booklets    external  to  the  proboscis,  wbotber 

that  organ  is  extruded  or   withdrawn.      Fig*. 

I  117,  118. 

Tliree  rciil,  and  easily  appreciable  distinctions 
«''Ml!^"^t  are  now  jHtirdcd   out  in  tlu'so  two  bclmintha. 
*^^''"''  They  differ  greatly  in  tbc  form  of  the  probosoie; 

also  iu  the  method  of  propulsion  of  the  same,  a  methoil  re<|oiring 
for  ea<'b  (lifferently  adjusted  muscles ;  and  they  dllfer  iu  the  posi- 
tion of  tbc  booklets,  wheu  tlie  respective  prol>osces  are  lurertad. 
It  is  plnin  then  that  our  specimen  lieiongs  lo  u  new  geniu. 

Ae  to  their  ordinal  relations ;  both  are  mumbcrs  of  Oweo'g 
second  Class  of  tho  ICntozo.i,  embracing  the  Stcrclmintlin,  or  Solid 
worms;  and  both  evidently  belong  to  Uuvalne's  T>'pe  iv.,  Acan- 
ttioci-phala,  or  Rpiny  Heads;  and  to  fiudolphi'H  Order  Iv.,  whlcb 
bears  tlie  flame  name.  Now  in  this  order  lliere  is  but  ono  geniw, 
namely,  ICcbinorbynoHs,  already  mentioned  ;  Ibercforo  we  pnt  n 
the  oi'der  a  new  genus,  to  which  we  give  the  name  Koleopa,  i 
ing  "  sheathed-hcad  "  and  species  AnguiUa,  liecause  fout>d  I 
ei-l. 


X  KEW  EXTOZOOM  VROM  THE  EEL.  4.'l3 

But  the  systcinatist  may  claim  a  word.  If  our  name  is  to  lie 
acceptiid,  tbe  (giving  mu!4t  rospect  the  iiictlioils  wliioli  Sciciii^e 
regnrHs  as  Orthodox.  Accordingly  the  folloniiif;  is  otHi'wd  as 
sufflciently  techuical  to  ha  precise ;  and  yet  pcifectly  ainireciable 
by  the  popular  Judgment. 

KnLraii'K  AxuriT.LA  Lonkirriod  (KPn.  n  fp,  noT.). 

DneHJiffiin^ Solid.  F»mi,.Tenn^riiL»r.  (mnciiUNl  M  anlprior  rod.  when  nl  rf-l; 
when  lu  icllon  (lie  iirolioi'clii  PXteiidnl.  iniikint;  with  Uidy  in-n  cdiifa  united  nl  ilieir 
buei.  LcDfcIh.  Iphb  tlinii  b  line  wiieii  at  rc^t.  Tliivkno^o  »t  IhiM  sbnut  onc-elRiilli 
of  lentrth,  PrflbciMlt  enrlrrl«fl  bj-  rinitii  of  hDuklrtii  external  t'>  liip  «me  nnil  I'ointiDK 
buckwanl;  ivhen  tiie  iirobosrlx  U  rdrarleil.  Uia  himk*  am  iiittiriiii]  to  tii«  cuue.  wid 
point  rotwivd.    Color  Inllnwy-wliile,  |H-llurld.    At  (•xlremllv  rd  oral  [Hirv. 

Babttal.^  In  adiiHisc  tli-^ne  on  ttie  cntrnUs  nf  (lie  Mmiiion  «'!,  Aagailla  aeultrotlrl: 
Specbnen  Uken  tiom  an  eel  cauglit  in  Karitiin  llav,  noiir  Kejrinirt,  S.J.   Sprlnii:  of  Uea. 

As  to  the  use  of  tliose  spiuy  circletrt  on  tJic  proboscis.  While 
thej'  can  present  but  very  little  ohstruclion  to  the  penctrnti'ng  of 
that  organ,  the  hold  thus  givou  tbe  litllc 
parasite  is  verj'  great ;  indee<l  it  is  cer- 
tain that  any  attempt  to  diitlodgc  it  tnu^t 
fail,  while  these  giiiimds  are  buried  in 
the  tissue,  and  hut  for  the  peculiar  mus- 
cular functions  of  the  e(jtic-like  pro- 
boscis, ito  extraction  must  Iw  leurfully 
lacerating,  like  the  witlnlrawinp  of  an  H,?pn7ii'n«"ip'mi.VTVi™."ti" 
arroiT  witli  many  barbs.  Certain  il  is  !*  yri^H^ww' wi»iT  "ijilniTiiwIi" 
that  no  human  device  could  extract  that  c<>n«. 
tinra  shaft  of  spiny  riugs,  IVotn  the  living  tissue,  without  in- 
flicting an  agony  beyond  expression.  When  the  butcher  lifts 
the  meat  off  bin  sbanilile  books,  he  docs  it  with  a  nuitiou  suited 
to  the  form  of  t)ie  hook,  tlnit  he  nuiy  not  tear  the  meat.  When 
Eoleops  would  retract  its  thoiny  sJiaft,  tJie  proicss  is  begun  at  the 
extreme  point,  which  of  course  is  at  the  hot  lorn  of  the  wound;  and 
how  dettly,  easily,  yea,  perhaps  pjiiiilessly.  Ibis  is  done.  luvolu- 
tiou  is  begiiu  at  that  extreme  point.  The  end  of  the  proboscis  sinks 
dowDwnnI  within  itself.  In  fact,  it  is  not  a.  nlthdruwing  in  the 
ordinary  sense;  for  that  woitUI  make  the  entire orffauism  move  at 
once,  and  eveiy  barb  would  tear.  It  is  a  giadual  involving,  begin- 
ning at  the  poiut,  and  of  course,  the  first  circlet  of  hooks  is  hy 
this  involving,  everted  liom  its  hold,  and  iu\  erted  as  respects  the 
deepening  criiter  of  the  now  shortening  truncated  cone.  Given 
the  problem,  economy  of  suffering,  could  a  solution  moi'e  admira- 
ble be  afforded?  It  is  to  be  obsi'rved  that  llie  instant  the  point  of 
the  proboscis  reenters  the  neck  ou  its  return  into  the  body,  the 
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part  withont,  or  external  to  the  neck,  is  a  frustrura  of  a  cone, 
while  the  part  now  within,  or  below  the  neck,  is  a  lengtheniDg 
cone,  until  the  external  fnistrum  wholly  disappears,  and  the  inter- 
nal cone  is  complete  ;  and  the  animal  is  at  rest. 

But  little  beyond  conjecture  can  be  said  on  the  mode  of  use  of 
the  oral  pore.  It  may  be  a  sucking  organ,  thus  imbibing  noarish- 
ment.  To  me  it  seems  that  the  entire  external  walls  of  the 
proboscis  are  functional  in  this  direction ;  and  during  the  slow 
inversion  of  this  instrument,  that  is,  while  withdrawing  from  its 
hold,  as  each  ring  of  booklets  is  released,  and  involved  into  the 
crater  of  the  returning  cone,  the  limpid  adipose  flows  over  the  cra- 
ter's edge  ;  thus  the  cone  when  returned  contains  a  supply  of  nutri- 
ment. I  hardly  know  how  heterodox  the  view  may  seem  to  some, 
yet  the  idea  presses  me  that  the  osmotic  doctrine  of  a  chemical 
impulsion  of  the  nutrient  fluids  and  •  gases,  plays  an  important 
role  in  the  nutritive  system  of  these  curious  beings. 

But  m3'  pen  must  stop  with  a  confession.  I  must  own  that 
during  the  study,  whose  results  have  been  given  above,  the  so 
called  repulsiveness  of  the  subject  was  both  unseen  and  unfclt,  in 
the  reverent  sense  that  came  upon  me ;  so  that  in  studying  this 
singular  organism,  so  lowly  and  so  minute,  with  a  Ainetional 
structure  so  complete  and  complex,  with  adaptations  so  skilAilly 
adjusted  to  a  mission  so  mysterious  —  I  found  myself,  not  with- 
out emotion,  repeating  the  sublime  words  of  Saint  Augustine : 
Deus  est  magnus  in  magnis,  maximus  autem  in  minimis. 

Note.— An  oral  account  of  my  discovery,  irith  pome  blackboard  chalkinic,  ira* 
given  to  the  N.  Y.  Lyceum  of  Natural  History.  May  12, 1W9.  November  14.  1K71. 1  read 
a  pcijicr,  giving  the  retults  of  my  t^tudy.  before  the  New  Jersey  Mirrorjcopical  ?\oclety. 
From  tiiat  ]>ai)er  the  principal  facts  given  above  have  been  Uiken.— S.  L. 


ON    THE    USE    OF    MONOCHROMATIC    SUNLIGHT,   AS 
AN   AID  TO   HIGH-POWER   DEFINITION.* 

BY    DK.  J.  J.  WOOPWAUD,  U.  S.  AKifY. 


A  FEW  years  ago  I  published,  in  the  "  Quarterly  Journal  of  Mi- 
croscopical Science"  (Vol.  vii,  1867,  p.  2r)3),  some  brief  remarks* 

*ncud  before  the  PhitoBophical  Society  of  Washington,  March  9, 1S72. 
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"On  Monochromatic  Illumination."  These  remarks  wore  sug- 
gested by  the  perusal  of  a  letter  from  Count  Francisco  Castracane 
published  in  the  same  journal  some  time  before.  (Ibid.  vol.  v, 
1865,  p.  249.) 

Coimt  Castracane's  method  consisted  essentially  in  the  use  of  a 
prism  by  which  the  sunlight  was  decomposed,  and  any  selected 
color  could  be  employed,  blue  or  gi'cen  seeming  to  him  most 
advantageous.  Mine  consiste<l  in  i)assing  the  sunlight  through  a 
cell  containing  a  saturated  solution  of  the  sulphate  of  coj^per  in 
ammonia,  which  transmits  a  bluish  violet  light,  admirably  suited 
to  high  power  definition  and  less  fatiguing  to  the  e3'e  than  any 
other  color. 

At  the  time  I  supposed  Count  Castracanc*s  method  to  be  new ; 
the  one  I  employed  I  ascribed  to  Von  Baer  ("Einleitung  in  die 
Hohere  Optik"  p.  48).  I  have  since  learned  that  I  was  in  error  in 
both  particulars.  The  proposition  to  escape  cliromatic  aberration 
by  employing  monochromatic  illumination  goes  back  in  fact  to  a 
very  remote  period  in  tlie  history  of  achromatic  microscopes,  and 
monochromatic  lamps,  as  well  as  the  use  of  the  prism  ancl  of 
glasses  and  colored  fluids  as  absorptive  media,  were  early  suggested. 
It  would  carry  me  away  from  my  present  purpose  to  go  into  a  de- 
tailed history  of  the  various  attempts  made  from  time  to  time  in 
these  directions.  As  the  construction  of  achromatic  objectives 
continued  to  improve,  these  devices  fell  into  obscurity  and  it  is 
only  of  late  that  attention  has  been  directed  to  them  anew.  As 
for  Count  Castracane's  method,  without  going  further  back,  a 
full  account  of  all  the  principles  involved  in  the  use  of  the  prism 
for  attaining  monochromatic  light  to  ilUiminate  the  microscope 
will  be  found  in  Chapter  vii  of  the  article  on  the  microscope  in  the 
eighth  edition  of  the  "  Encyclopjcdia  Britannica"  (American  edi- 
tion 1857,  Boston,  Vol.  xiv,  p.  7*J8). 

The  use  of  the  solution  of  the  ammonio-sulphate  of  copper  to 
exclude  certain  portions  of  the  solar  rays  esi)ecialiy  for  photo- 
graphic purposes,  would  appear  to  have  l>ecn  first  suggested  bj- 
one  of  our  own  countrymen  more  than  thirty  years  a<2ro. 

Professor  J.  W.  Draper  published  in  the  "Journal  of  the  P>ank- 
lin  Institute"  of  Philadelphia,  during  the  year  1837,  a  series  of 
"Exp^riment8  on  Solar  Light**  in  the  course  of  which  several  ob- 
8er\'ations  on  the  properties  of  the  ammonio-sulphate  of  copper 
are  recorded.     In  one  of  these  papers  (Loc.  cit.  Vol.  xix,  1837,  p. 
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t7H\  he  atatr*  IliAt  Iho  ammoiilo-iinlphate  BolatioD  BliaorlM  lb*nU 
will  j'i-lli]w  ruTB  of  tlu-  *jii-ctnini  and  wllb  llivoi  *n  narh  of  III* 
boat  Uint  )>ut  "(weuty  ray*.  Tor  vvrry  hnmlm)  UiKt  Tell  h|)(H)  It," 
were  truusinlttnl. 

In  the  Lundon,  I'/linliiirgih,  ninl  Dublin  riiilo«'i]>bkaI  1 
ftn-  Sp|)(pmlwr.  1X40  (Vol.  xvii,  p.  S17)  tb«  ■ 
tjabwl  n  [»n{>rr  "On  the  f'ron-o*  tit  Dit)iiKTr«olrp«  Mul  lu  spplle*- 
lion  to  tuklnj;  l*orlrull<  trum  tlif  I.iri.>"  In  wbMi  b*  dnrrilv*  bw 
■tl*>tn|itii  to  rHrniicittt  llt«  cUeinivtil  aiul  tIkuaI  Tiivi  of  portrail  ob- 
Jt>cUTi-<<.  to  (■•oa[Mi  "ibr  Plf^ilgiriicff"  ortlip  Hilnr  ray^  lhn>wn  dtrrrti; 
(in  till-  »iii«tr,  iM  i>riii.-liM>il  Ht  tlint  timp,  "  nliBtnti-t  tViim  itirm  ibtV 
livnt  sihI  Iftku  nnny  tVoin  Uiphi  llivlr  dirt-nitivi!  Itrllliann'."  Tbtaw 
an*  nliiiiiHt  Uip  vt^ry  olijrctii  fur  wlildi  itil('rti<ico|il«l«  1o>d«y  tvwnI  lii 
tbe  rM>)(|>rr  M>hitluii.  I'ntrcaMor  Dnilwr  rinii1<it'-l  Iti  lii<  •\Tnri- 
lomt*  "a  Ur)(n  tnmiih  or  |i1nti>  atoMi,  tbe  ln<<  )i 

Ibii-i"  ailivl  with  n'liliilr  M^liiiioiior  the  nnu  .  !• 

•U<-  wu*  about  Ibrrr  tn't  tiyintv.     Tliia  wu  --  -^ 

of  tin*  >uir«  rayfi,  r*lle«t«<1  frtmt  n  mlrmr  n|><>ii  ilw  »iii<.r.  ilui  l<i> 
bead  nn<l  tiui  AilJarDnl  |>arl«  m«rv  llliimlnittnl  only  liy  itic  tlirtil 
which  bwl  (taaMHl  ihrouKli  iIm>  ctipjtpf- aolutlon.  By  Ibi*  -IvtUv  1m 
ivjiorln  Itif  ci)>tji[ni;<l  rsii>I1«>ut  n«ulti. 

In  thp  *f>riiix  of  IM9  I  ivcvivfol  a  Inttn-  rrom  mm  tiT  tho  «m* 
or  I'ron'nor  Ora|H-r  (>1alnl  April  IHUi)  cnlUiiii  my  attmhrn  lo  Om 
obovi-  tkeU  ami  traiiuitittttiK  vviral  lUKuenvutypKa  nf  mtRnia* 
i<<i|il«  oliJHoU  nil  Uiariiiit  <lii-  itmrk*  tit  cniiaUlrnlttfi  aitr.  TbnH*  *Uf 
writer  (fnir.  Ilfiirj-  l>m|>«r>  i>tiili-«  wi-r*  dmuIo  at  varkmi  dalr* 
tVom  IMtil  to  IM.iA.  A  Nnrtwt  nik-rrMr<i[>«  wn«  hmoI  and  !■  vwry 
CM^  ttir  «inn»onln-«ii1|thato  or  r<u|ii><>r  1*  «inl<l  to  bavo  lN>«n  MnpUiyv'l. 

Tbc  rp«nlt«  nra  not  |tnrliiiilurly  Ku>"l  *«  cot»|>arixl  wiUi  niNlOTa 
pho(oDilrro|{ra|>hi.  titil  a|>|ivjir  lo  nw  not  nuK-h  liifivlur  to  tW  bwt 
that  cotil<l  bavK  txH'ii  itoott  by  ihu  iloini^'^Wyix*  RtvUioil  with  Iti* 
mlrroM'oiM!  itMnl.  llic  tlnw  wan  not  yrl  ri|to,  ami  l»lb  u 
olffnHiriM  nntl  |i(ii>to);r«|tliio  luptlMMl*  liavo  TMlly  iiii|Miivii]  ■ 


Mv 


KTwatn^iq 


r  jtrvarnt  jiuqioMi  tloi-a  not  [M-rmlt  me  lo  |tl' 
to  lli<--«-  n-tulnlM<i-<H->>s,  llHt  rt'ut  ob)i>rl  of  ilti«  |i«|Mir  Ii<4b| 
i-ai.-  tlir  l».»i  |inw-ti4-al  inrlluHl  Ut  1m>  jiunuMxl  in  obtaining 
i'dl>  till-  iulvant4>4t'-«  or  tuiin'H-limmatlc  aunllKbt  for  M| 
•Irilnilioii. 
Tbi>  ol>>>ct  oxduiln  a  furtltcr  ounklik-twlltm  uf  iW  uw  of  11m 
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prism*  It  does  its  work  admirably  as  I  know  by  repeat (kI  trial, 
but  tlie  results  are  practically  no  better,  even  for  photography, 
than  those  obtained  by  the  use  of  the  ammonio-sulphate  cell,  it 
requires  greater  skill  to  use,  and  the  necessary  apparatus  is  more 
expensive.  For  the  same  reason  I  shall  say  nothing  in  this  article 
on  the  use  of  artificial  lights,  further  than  that  both  the  prism  and 
the  ammonio-sulphate  cell  may  be  satisfactorily  used  with  either 
the  Calcium,  the  Magnesium  or  the  Electric  lights  by  those  who 
are  unable  conveniently  to  secure  the  advantages  of  sunlight.  The 
light  of  ordinary  coal  oil  or  gas  lamps,  however,  is  not  suitable 
for  the  purpose. 

Two  very  simple ,  methods  of  securing  the  advantages  of  the 
ammonio-sulphate  solution  will  now  be  l)rie(ly  described. 

(a.)  I  suppose  the  ol)servcr  to  be  possessed  of  a  good  micro- 
scope stand,  with  achromatic  condenser  and  suitable  objectives. 
Then  it  is  only  necessary  to  i)repare  a  proper  anmionio-snlphato 
cell  and  fix  it  between  the  plane  mirror  of  the  instrument  and  the 
achromatic  condenser.  The  microscope  should  be  set  near  a 
window  so  that  the  direct  rays  of  the  sun  fall  on  the  plane  mirror, 
while  the  head  of  the  observer  is  protected  by  a  convenient  screen 
and  all  becomes  easy. 

(b.)  A  still  better  method  for  the  resolution  of  lined  test- 
objects  with  the  highest  powers,  and  one  which  is  almost  as  simple 
as  the  foregoing  is  that  described  in  my  paper  *'  On  the  use  of 
Amphiplcura  pellucid  a  as  a  test-object  for  high  powers."  (This 
Journal,  April,  1872,  p,  193.) 

'*  Erect  a  perpendicular  wooden  screen  about  two  feet  square  on 
one  edge  of  a  small  table.  Cut  in  this  a  circular  hole  an  inch  and 
a  half  m  diameter  at  about  the  height  of  the  under  surface  of  the 
stage  of  the  microscope.  On  the  outside  of  this  hole  mount 
a  small  plane  min*or  which  can  be  adjusted  by  passing  the  hand 
to  the  outside  of  the  screen.  On  the  inside  cover  the  hole  with 
the  ammonio-sulphate  cell."  Now  move  the  table  to  a  window 
through  which  the  direct  rays  of  the  sun  can  fall  ui)on  the  mirror, 
and  adjust  this  so  as  to  throw  the  solar  pencil  nearly  horizontally 
through  the  ammonio-sulphate  cell.  The  mirror,  and  achromatic 
condenser,  if  the  microscope  has  one,  are  removed  and  the  micro- 
scope'turned  so  that  the  solar  pencil  shall  fall  with  the  desired 
degree  of  obliquit}'  on  the  under  surface  of  the  object.  It  will 
generally  be  best  to  condense  the  light  upon  the  object  by  a  small 


MS  HORomnoMATtc  •rKLionrr. 

onltnory  Iran,  or  alii)  licttxr  tty  a  1(»*r  jMiwiff  ut^ectir*  iRuunt»l 
like  ft  l>ulV>-v,Tf  l*!ti«  on  n  ■r|i«mt«'  stnod. 

Knr  [iriilonijnl  nborrraliiin,  liovrorcr,  the  awUoa  uT  lb»  «ra 
vill  roniliT  it  iioPCMWuy  to  reailJiiU  tbo  inirror  fVom  time  to  tim*, 
fttid  till'  [ISO  or  n  lu-Iioelnt  Imhwiucm  Jf-nlrnblp.  ThU  KtvM  I 
miHt  Mtixfkctjir}'  n>iMilta  no  ttoiiht,  Imt  tli4t  ro*t  of  tiw  I 
will,  or  oitiraf,  prvrimt  it  fWnn  twining  into  ffononl  uat 
unoii)!  tlioan  w1m>  dosiro  to  photo^ra|(h  wltat  tlie?-  otMenrv,  ■ 
•Implcr  mpthods  uhoro  <letall«<t  will  aiuw«r  %ery  tmtiattctotHy  ft 
erery  otlivr  jmrpoMi. 

The  It ni mo II !(>-■»  1  plinth  evil  nn-il  in  rittirr  rwiIioO  abnalit  b 
miuli-  or  two  pioirM  of  tliin  plnU-  t;l'>*«  dImmiI  two  uhI  •  li«lf  Ln^a 
•■jiMTp,  lii'til  u|inrt  tiv  tliiii  Htrip*  of  plalc  glua*.  or  by  ■  «i|BW 
of  pUlu  filA^t  itultAlity  'Irilleil.  Tlu'  fftlitt  l«  ti>  iiliKln  *  layw  ^ 
tbe  tiliii^  aolutlou  nlKiul  f  of  kr  iucti  Uilck  Ix-twrsB  two  | 
|iUnt^  of  |»1hIo  KbuM.  'Hie  l>mt  rctm'iil  for  tin'  |ioqKMw  m 
to  my  p]c)wricni<«  1«  oM  ('nniuU  IuUmiii  applii"!  In 
olh«r  ilfviriM  may  be  i^mploTf^l.  Thv  •oliitioo  la  nad«  by  ■ 
inC  slronif  1171M  ummoii^o  wttti  •ulplint«>  of  copper  1 
be  •irmliMHl  or  llllPrMl  m>  lu  to  W  IVw  (Vora  all  •olM  | 
A  Bltm^t  of  Ann  tiliii-  k'"^  'wy  '*"  niilivtitattfil  for  iIm  * 
mlpbatj-  rrll  Itiit  tmly  with  tol«nilili-  rmolta  i  M  IriMl.  I  Imvv 
IM'XT  luiil  a  iuiiD|iIi>  of  (ilii<>  gla^it  wlik'ti  wiu  of  Ju«t  tlw  H^ht  rNlor. 

Thi-  »rln-tliiu  of  tlM  )H>«t  i-ou<ten*rr  fiw  Ui||h  |M)wer  ilrtlnltloa  U 
A  inAtU-r  wlileh  Im*  miMvntty  didti^l  much  (lli«nwloii.  In  • 
grnoritl  "BV  I  may  »y  Uiitt  any  oon'kniMT  will  ilo  iu  liMt  work 
utulpf  tlir  roQilillona  olwrv  inilimtod  if  «kiinilly  usml.  Vr^  tb* 
brnffll  of  titoap  who  po«M>»B  flntt  <)lAa«  aijiuiU  Imt  Imwv  o«mr  par* 
chu^l  an  ftchroinatk  romlroMT  It  inny  ln>  •latnl  tlikt  «ln*oal  uy 
oti)«i.'tiit-  BnitKlily  miMintoil  on  llx*  MiiiO'lary  ■lai{«  nui  Im  omiW  tO 
KMwiT  ln«lrai|,  thp  liml  n-«ilu  MitK  atl«ii)ii|  whrn  tbv  angUt  uf 
■IHtrtuiv  orthpotiji^-tivo  thn*  iiiwyl  it  ntlM-r  k<w  than  that  nf  th» 
iMM'  rruployoil  t^i  nuxnlfV  tlH>  |in*|iiimlloa.  nnil  whrn  the  mvixiilarj 
«ta](f<  \3  ttH|uililL>  of  Imiuit  n-ntnil  Of  dfcutitfnl  at  plrAxirv  liy 
•urvw*  oorklux  at  riiftit  anitln  to  vach  ollmr.  An  ar<lluarjr  low 
power  nl)Jeic(ivi>  (nt  nnc  (o  Uin'i-  iw^irs  foital  Irnitth)  ibimibKiiI  im 
a  M>parat«>  Rtiunl  an-l  omoI  to  thntw  tltx  llfhl  olili'tuoly  a 
ilaacrilnl  la,  howorcr.  |M)Tba|M  iIm  tnoal  coarnilcnt  and  * 
aodc  of  UhimlnatiniT  linnd  tuat-objvct*  wlib  hiffb  pomr*. 
Aa  to  Ibt  oI0mK1v«  niubb  for  mouodtroinnlio  Ulm 
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the  best  compound  objectives  of  some  first  class  maker  should  be 
selected.  It  is  a  mistake,  to  suppose,  as  some  have  done,  that  a 
single  lens  can  be  substituted  for  the  mo<lern  carefully  corrected 
compound  objective,  even  if  the  pure  monochromatic  light  of  a 
narrow  portion  of  the  solar  spectrum  as  obtained  by  a  prism  were 
employed.  For  the  objective  always  requires  to  be  corrected  for 
spherical  aberration,  and  in  the  case  of  high  powers  must  be 
provided  with  a  screw  collar  to  modify  the  distance  between  the 
posterior  combination  and  the  front  one  in  accordance  with  the 
different  thickness  of  the  covering  glass  of  the  preparation.  Now 
practically  the  spherical  a])erration  is  best  corrected  by  the  just 
combination  of  crown  and  flint  glass,  and  combinations  very 
nearly  the  same  as  those  emploj-ed  for  white  light  would  still  be 
necessary  if  the  objective  were  made  for  exclusive  use  with  mono- 
chromatic illumination. 

Under  these  circumstances  I  do  not  recommend  the  use  of 
monochromatic  illumination  for  low  or  medium  powers  except 
when  photographs  are  to  be  made.  It  is  only  as  an  aid  to  high 
power  definition  that  I  here  commend  it.  With  its  aid  objectives 
incapable  of  resolving  certain  difficult  tests  (such  as  Amphipleura 
pellucida,  Grammatophorasubtilissimn,  etc.)  with  white  light,  show 
them  in  a  satisfactory  manner,  and  those  which  even  with  white 
light  are  capable  of  displaying  the  most  difficult  tests,  exhibit 
them  with  greater  clearness  and  distinctness.  I  attribute  this 
result  chiefly  to  the  well  known  fact  that  the  chromatic  correction 
of  our  very  best  modem  objectives  is  far  from  perfect,  more  or 
less  of  a  secondary  spectrum  being  always  visible,  and  interfering 
with  distinct  vision.  Moreover  man}'  of  the  objects  we  desire  to 
examine  are  themselves  capal)le  of  producing  enough  chromatic 
dispersion  to  interfere  with  our  perception  of  their  true  form. 
Both  these  evils  are  escaped  b}'  the  method  here  described.  I  do 
not  advise  it  as  a  substitute  for  other  modes  of  using  the  micro- 
scope, but  as  a  special  means  of  research  to  be  reserved  for  occa- 
sional use  in  connection  with  the  higher  powers  of  the  instrument. 

I  have  frequently  been  asked  to  express  an  opinion  as  to  whether 
the  use  of  monochromatic  sunlight  is  likely  to  prove  injurious  to 
the  eye  of  the  observer.  On  this  subject  I  can  speak  from  an  exten- 
sive personal  experience  in  connection  with  photo-micrography. 
The  onl}'  injury  to  my  own  eyesight  of  which  I  have  ever  been 
conscious  was  produced  by  an  injudicious  exposure  to  the  elec- 


tam  or  tub  mnuAa  mrm  tm  ivtiu. 

(lir  Ininp.  If  tht'  mlriuncupiiit  nn  iiiaiia^-s  hi*  illpnlnitMag 
il|ipuratiiii  thnt  tlit;  flfilil  iif  tbo  iuiiT<iHCoi>t>  rvM^mVilt;*  In  iniliir  t 
tutvnalty  (111*  KXiire  liliic  of  i|)(>  iiky  on  n  rlt^nr  <lay  <«inI  tUa  to4| 
cowlition  wliitTb  kIiodIiI  nlwoyii  W  nirm-'l  nt),  I  il"  not  Iwltoir*  C 
uvc  ur  tlio  tnrtlKMl  for  Any  n>nM>nnl>lc  time  will 
Uxorious.  I  have  ivci>iitly  f«iit»l,  wliou  a  t\n'*t  of  ptat«  ifiam 
hftckoil  with  Miu-k  volvH  ia  ■ntiatitiittil  for  llio  onthtUT  jAnmr 
■uilTOr  In  niir  <>f  Iht*  ntxtvit  nmin^'ini-tilo,  ihnt  whik-  lliv  l>r)lllaiMTy 
of  Iht*  lii^Iit  ia  miir))  nioiUTiiUq),  ft«  ili^itnlile  C|iutll»i-v  are 
unohniitti'il  anil  It  U  Htllj  iiit<-iiMi-  i-iiim>!h  for  thr  ■i|r(|ii*lf  illuml- 
natlaii  of  tlip  hl|ihi-Nt  [mwitii.  ThiMf  "ho  Hik)  Ihp  ligtit  ol'tMiorH 
fhitu  th>^  onliunrj'  uilrrur  Inu  tirlltiuil  iu>.v  rvuirt  la  UtU  uuuirlT- 
uco  wlUi  uilvwiugc. 
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nr    BEV.    It.  J.   MtLVK. 

OxK  in  itivatly  rarprio^l  nl  the  ntimbrr  of  h'mU  r>Miu.i  in  tnilia. 
Dr.  Jerdon  In  hi*  "  Bird*  of  India."  [.uMiohMl  In  IHfiS,  <U>rrilM« 
l«n  hiiuilrvl  nn'l  alxtM-ii  appeUit.  nml  •liter  that  llin«>  th«  llal^M 
l««n  H>  miich  rnUrKnt  l>y  new  i|i»niTi>rl4-*,  thai  Mr.  Allan  llnnM, 
in  thp  •Miiuil  part  iif  hli  "  IIitii];li  NnU-*,**  nnnminm  ihlrttfn  Iia»- 
ilivtl  and  nitty  ii|Hiih-a  oa  uln-ady  w-kiwwliilfp^l    bihI  iili-ntlAnL 

II  <-aiin<>t  Iw  Kippowil  that  IbUiiiitutHT  InHixlt^all  Dm- avl^anna 
of  Iiulta,  Iturmah  ani)  Cfyhm ;  titr  twtw  bimkIpi  urw  iiMMtatillj 
lirlDit  dlwovntml  and  aildtil  U>  Ibr  lUt  ■»  th«  umnbrr  of  (thwrm* 
b  Im-rraaod,  and  arit  lorallllnt  Hrv  vUitnl. 

Iiwlln  jtoMMMT*  atnHivt  trety  varii'ty  t>f  r|iinal4>,  frnm  tbe  nemj 
IlliDalBya*  on  tli«  notlh.  to  Ihv  ariil  plain*  niid  t»)<ti'-1.ii>d-  r.f  tti» 
tr)>p<<-al  wiQth.    Tbo  rarMy  of  *arf«(M>.  u*o,  i-  <  '       '  rt- 

CT  ii|K>n  tlio  exK-ndoil  a«i<.'oa*l  of  aevrnU  lli- i  r. 

Ihi' iTi'Miiitaln  cliRV  an-l  cnida!  In  Ibc  linmoi.-"  <r 

nnl  <  <<itrnl  India,  ur  IIm>  Ibit-k  Jtintilc*  of  Uii-(il<  m>i>  .nn'l  i  'tliti  ; 

III  -lifidy  raciup*  or  thi-  nprn  oi.iiiilty;  ii|t«H>  tli*  larjt^  riivra 
,i[,'l  :.<;.i  ■  or  in  llw-  vilt  marithi-n,  nliiuHt  t-rpry  kind  »r  Mi\l  ran  AmI 
Uku^  n>ndlll<ju«  nblrh  niv  heal  ndaiiUol  to  It*  Dalunr  ami  waat^. 
It  ia  >■'  lie  rviDeiulMn-<l  oImj  that  thia  i^auUy  ftirtna  Ilia  i 
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most  limit  of  the  Asiatic  cont incut,  and  it  is  therefore  the  winter 
residence  of  a  vast  number  of  species  which  migrate  from  the  colder 
regions  of  central  Asia,  and  even  from  Europe.  The  Himalayan 
range  forms  no  impassable  l:)aiTier  to  them  in  their  journeyings 
north  and  south ;  l)ut,  taking  advantage  of  favoring  valle3*s  and 
mountain  gorges,  they  have  ciioscn  for  tliemselves  great  highways, 
over  which  they  pass  and  repass  as  the  changing  seasons  require. 
Dr.  Stoliczka  has  recently  discovered  one  of  these  highways  in  the 
valley  of  the  Sutlej  in  the  northwest  lliniahiyas.  This  valley  forms 
an  almost  direct  passage  through  the  lofty  ntountain  ranges,  from 
the  plains  of  India  to  the  elevated  table-lands  of  Central  Asia. 
In  a  distance  of  one  hundred  and  ten  miles  it  ascends  from  one 
thousand  to  thirteen  hundred  feet,  and  Dr.  Stoliczka  found  there 
many  species  of  birds  which  one  would  not  expect  to  find  in  such 
an  elevated  mountainous  region. 

Rahouri  is  situated  on  the  bank  of  the  MAla  river,  in  the  broad 
valley  of  the  Godaver}',  twenty-throe  miles  northwest  from  Ahmed- 
nuggur.  The  country  round  al)out  is  o[)on  plain,  and  the  land  for 
the  most  pait  is  fertile.  Inimediatel}'  around  the  village  are  a 
large  numl»er  of  gardens  which  are  more  highl}'  cultivated  and  irri- 
gated by  water  drawn  from  wells  by  bullocks.  There  are  a  great 
many  trees,  of  various  kinds,  in  these  gardens,  and  it  is  therefore 
a  favorable  locality  for  man}*  of  our  faniiliar  ])inls.  Without 
attempting  to  include  in  this  list  all  the  birds  found  here,  I  propose 
to  restrict  myself  to  those  which  1  have  soon  from  my  stud}'  window, 
and  in  my  own  garden.  In  front  of  ni}'  window,  one  hundred  feet 
distant,  is  a  thick  hedge  of  Milkbush  {Evphorhm  tirucalll)  fifteen 
feet  high,  and  upon  either  side  of  the  intervening  space  are  a 
number  of  acacias  and  other  trees.  The  garden  is  a  much  larger 
enclosure,  surrounded  by  the  same  hedge  and  containing  many 
trees  of  different  kinds.  AVith  limits  thus  circumscribed,  our  list 
will,  of  course,  include  only  a  few  of  the  most  familiar  birds,* 

Xeopliron  Gimjinianus.  The  white  scavenger  vulture.  This 
was  formerly  supposed  to  be  N,  percnopterim^  the  '-rharaoh's 
chicken"  of  Egj^pt,  but  is  now  acknowledged  as  a  distinct  race. 

Iliera'etus  pennatus.  The  dwarf,  or  booted  eagle.  Often  seen 
among  the  common  kites,  and  it  so  much  resembles  them  in  size 

•With two  or  tlirce  exceptions  all  the  bird(i  inclu<lcd  iu  this  lifit,  ami  many  other 
Indian  Bpeciet*,  may  be  tfceu  iu  tlie  Museum  of  the  City  Library  Ad»ociation  in  Siiring- 
field,  Mass. 
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■nU  (general  ciiWirin^  Ilmt  tin'  lDt>j(|ipj-i(fn4^sl  nbvervifr  flmU  It  tlUDnill 
to  lUaliupiUli  the  In-o  wli(.-ii  dj'iuy;  at  a  UttW  •iMtancr  from  Uin.  Il 
U  WAT)',  but  mom  ]>ri:iliu;inu<i  tliBti  tin'  kito*,  nut  anfr(«|un)tl5  ni» 
iug  tt  c]iiukvti  OT  •otnir  oUirr  omnll  nnlnuil  (Voni  the  ktmidiI.  Bat.m* 
l>r.  Ji-nlon  myii.  iu  (lo]ircilatiuns  itr«  usutdlv  lal<l  to  tlu*  chBTg*  of 
Xha  klte«,  for  tht>  nnuoD  tlint  tbc  cummun  itatiir  |iM)|>lr  ilo  not 
dlatltifntbh  It  rVom  tliL-m.  It  U  Momlrrfttl  Iiok  kiiIaIv  rxivmbd 
tJi*  nin);i>  or  llila  cn^\e  \».  It  in  fimnri  thnmi^liout  InilU  tmt 
Uanunli,  in  Wfatrni  A*iD,  Muntlu-ni  Knropr  And  Nurthrni  AtHca. 
Mill  lm«  ivconti}-  liivn  ri-itorlcil  rrom  South  AfHra.  Ur.  Ulvtb  *lao 
UuDka  tbnt  tlie  AimtrBliau  Ttiera'tut  iiiurTjAatt^ika,  U  uH  lu  be 
dhitIii([iilHliMl  trom  thin  sptH^le*. 

t\iiiitrttii  leetu.     The  nhitv-t^yol  tmsxnrd. 

MHvua  (itivinda.  The  outnmon  imriah  ki(«>.  Amotiff  ll>«  trM 
otQec't*  Uiol  Bltriu-rvd  my  atti'ntion  wheo  I  iMixIcd  tu  IbiIIb  >«n 
~  a  kitcm  ntiil  orowx,  bikI  1  hnve  wMvely  bovn  out  or  Bt)[bt  of  thna 
Vet7  long  at  a  tlmo  ahiee.  They  btp  \<rry  ahuixtant  in  all  |MftB  of 
Imtla,  and  no  r»]>ix'MutBtl»n  of  Imllitn  •crnrry  «ont<l  b*  iiali* 
cumploto  williuut  winiA  of  tiii-Mi  hinU  in  the  Tnn'gToaD-).  Tlir 
cuDunoii  kitv  ]NTfurma  a  VL*ty'  intixtrtnnt  ollhv  bb  ■  kcavrn^r.  Il 
ia  gBDvrally  an-n  ailtiiiK  ujkio  the  |{KtuiMl,  or  a|Htn  hooaM  iir  tn«a, 
or  NiilInK  ahoal  «iih  caay  and  nut  very  ra|iid  motion  ovvr  lb* 
vULa(t<»  or  ivutunuieiiU  «r«k-hiu)(  fur  any  biu  of  ntmv  wbidt  OMj 
•rare  for  ttiwi.  Whitu  tlii-wt  arc  tiiacovrml  tlw  kit«  (kx-*  not  think 
it  ncpcaMry  to  liglit  M|>on  Ibo  irrouiwl  to  MTurp  ibiio.  Uit  avoopliif 
nqiiilly  down  it  aciWM  the  priie  «ltb  it«  clawni  or  If  tti»  Om 
iwoop  flUla  a  avoond  or  tbirti  i|iiickl>  follow*.  Unt  artt-r  Miittoit 
the  Duvotwl  inurael-lM  ia  a  liicky  rvllux  Iflxi  ia  bM*  to  rrialn  IL 
Otlwra  of  bi*  oirn  afioritM  aMring  hia  MirorM,  will  witiMttlnM^  raab 
tl|KMi  liim  Bwl  Bttacjt  him  with  MK-h  hir)-  thai  h«  la  rvaily  to  drop 
the  |iriM  to  tmempv  fhim  iWiu.  If  iinimilirBlf*!,  lMiw<-«rr,  bn  wID 
drnmr  Ma  apolla  t!ltlM-r  ii[ioii  Iht  wiitK,  or  •obIi.iI  a|>(>D  aiMne  Hiifb- 
bnring  booM  or  Inr,  It  I*  *UT|>rlaln){  liow  (juirkly  ttw  kji4>«  will 
tliacrm  an  (ilijci't  and  rrL-u(tnlz>>  it  »■  an  artJrli,'  of  food.  1  bB«« 
tnywlf  tlirown  a  ainBll  hinl  oat  iipixi  iIh'  irniun<I  with  coM«i«lM«M« 
forei',  and  almoat  Imforr  Jt  MtoivjMtl  rolliuK  u|)oa  Ibo  groumt.  •  kit*, 
irlil«b  WBa  uuaecn  l>ofor«,  bwoo|m<I  u|miq  it  and  CBirkil  it  away  la 
lriain|ilt. 

TIm>  kitra  are  aotniMimM  rxcctiilingty  boUl  and  oIIto  vary  tmobto- 
aoMMT.    Tb*  {nopla  in  tbla  nwntiy  are  BcvBalonwd  lo  carry  ataDMb 
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every  kind  of  burden  upon  the  top  of  their  heads,  and  it  is  no 
nncomiuon  thing  for  a  kite  to  make  a  sudden  swoop  and  possess 
himself  of  a  part  of  their  burden,  when  it  is  anything  that  he 
desires  for  food.  I  have  seen  them  attempt  to  seize  fooil  out  of 
the  hand  of  a  man.  It  was  done  so  quickly  that  the  audacious 
robber,  whether  successful  or  not,  was  far  away  before  the  aston- 
ished victim  could  recover  from  his  surprise.  Thej-  consider  it, 
however,  much  safer  to  take  liberties  with  children  than  witli  older 
people.  Several  years  ago  my  own  child,  then  two  years  old,  was 
accustomed  to  take  a  piece  of  bread  in  his  hand  and  go  out  each 
afternoon  to  play  in  the  shadow  of  tlie  bungalow.  On  several 
successive  days  we  were  suddenly  aroused  by  a  great  outcry  from 
the  child,  and  on  going  to  him  found  that  a  kite  had  unceremo- 
niously robbed  him  of  his  food.  I  made  every  eflbrt  to  shoot  the 
troublesome  bird,  but,  as  if  aware  of  my  purpose,  it  (quickly 
disappeared  whenever  I  came  in  sight.  At  length,  however,  after 
several  days'  manoeuvring,  quite  contrary  to  its  usual  custom  it 
cautiously  flew  over  my  head,  and  —  well!  it  troubled  the  child 
no  more. 

Mr.  Hume  says  tliat  "  there  are  certainly  two  distinct  species  of 
kites  in  India."  Tiie  second  species  is  much  larger  than  M.  Gch 
vmda^  and  Mr.  Hume  has  named  it  M,  major.  It  is  "  a  wild  wary 
bird,  very  diilicult  to  approach  and  is  found  only  in  the  open  tields, 
or  in  swamp  or  jungle."  Hence  very  few  specimens  of  this 
*' larger  kite"  have  ever  been  obtained,  although  it  has  been  re- 
peatedly seen,  recognized  and  pursued,  both  by  Mr.  Hume  and 
others.  Besides  this,  Mr.  Hume  thinks  that  it  is  by  no  means  im- 
probable that  the  Australian  M,  affinis  and  the  Chinese  M.  mela- 
notin  may  be  found  within  our  limits.  The  Indian  kites  seem  never 
to  have  been  examined  with  that  thoroughness  wuth  which  most 
other  families  of  Indian  birds  have  been.  Certain  it  is  that  in  the 
great  multitude  of  kites  all  about  us,  there  is  a  vast  ditterence  in 
many  of  the  individuals,  both  in  respect  to  size  and  coloring  ;  but 
whether  this  is  owing  to  a  dillercnce  of  species,  or  only  to  the 
conditions  of  age  and  sex,  can  be  determined  only  by  careful  ex- 
amination of  a  large  series  of  specimens.  Milvus  Govinda  seems 
to  be  nearly  confined  to  India,  Burmah  and  Ceylon.  A  few  spec- 
imens only  have  been  recorded  from  the  Andaman  Islands. 

Athene  Brama.    The  spotted  owlet. 

Cypselus  affinis.     The  common  Indian  swift.      Very  abundant 
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at  times,  even  entering  verandahs  and  houses,  and  then  again  not 
seen  at  all  for  many  months. 

CaprimuJgus  Aaiaticus.     The  common  Indian  nightjar. 

Caprimulgus .     Nightjar.     A  single  specimen  shot  upon 

the  ground  close  beside  the  bungalow.  It  is  of  a  remarkably 
light  color,  and  apparently  differs  from  any  described  by  Dr.  Jer- 
don. 

Merops  viridis.  The  common  Indian  bee-eater.  There  arc  three 
Asiatic  varieties  of  this  bird  which  Mr.  Blyth  thinks  arc  ^^  about 
as  well  worthy  of  separation  as  is  the  African  variety  from  either 
one  of  them."  The  blue-throated  variet}-,  or  Hodgson's  3/.  tar- 
qiiatus^  seems  not  to  be  uncommon  in  this  region. 

Coracias  Indica,  The  Indian  roller.  This  beautiful  bird  is 
regarded  by  the  natives  with  great  superstition.  If  the  traveller 
sees  it  sitting  upon  his  right,  and  can  pass  without  raising  it,  it 
is  a  good  sign  ;  but  if  it  is  on  his  left  he  despairs  of  accomplishing 
the  object  of  his  journe}'.  Ilcnce  he  will  sometimes  run  with  all 
his-  might  across  the  neighboring  field  in  order  to  leave  the  bird 
upon  the  right  hand  side  of  his  path. 

Palveornis  torqnatus.  The  rose  ringed  parrakeet.  Very  abun- 
dant and  noisy,  and  destructive  to  the  crops  of  fniit  and  grain. 
It  flies  with  great  energy,  and  when  on  the  wing  always  seems  to 
be  in  a  hurry. 

JIantholcema  Indica,  The  crimson-breasted  barbet.  The  onlv 
barbet  found  in  this  region. 

Corey  St  es  melanoleucus.     The  pied-crested  cuckoo. 

Cenlropus  rvjipennis.      The  common  concal  or  crow  pheasant. 

Arachnecthra  Asiatica.  The  purple  honey-sucker.  This  is  the 
most  widely  spread  of  all  the  Eastern  sunbirds.  The  nialg,  in 
breeding  plumage,  with  its  glossy,  purplish  black  l>ody,  and 
crimson  and  3'ellow  axillaries,  is  a  very  beautiftil  object.  Of  the 
thirteen  species  of  Indian  honey-suckers  this  is  the  only  one  found 
in  this  vicinity. 

Upiipa  nifjripennis.     The  Indian  hoopoe. 

lAinins  erythronotns.     The  rufous-backed  shrike. 

Lanius  Ilardwickii.     The  bay-backed  shrike. 

Pericrocotus  peregrinus.     The  small  minivet. 

Dicrurus  macrocercus.     The  common  drongo  shrike. 

Tchitrea  jxirudisi.    The  Paradise  flycatcher.      A  single  speci- 
men, a  fine  adult  male,  shot  in  the  hot  season  of  1869.    It  ia  com- 
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men  in  the  more  highly  wooded  districts  along  the  Western 
Ghauts. 

Leucocerca  albofrontata.  The  white-browed  fan  tail.  An  occa- 
sional visitor  to  the  trees  in  front,  and  always  welcome  for  the 
beauty  of  its  song  as  well  as  the  oddity  of  its  nuinners. 

Cyoniis  banyumas,  Ilorsfield's  blue  red-breast.  The  female 
of  this  bird  is  not,  as  Dr.  Jordon  supposes,  "  olive  brown  above." 
I  have  repeatedly  obtained  undoubted  females,  determined  by  dis- 
section, which  dillered  from  the  males  only  in  havinjx  the  colors 
slightly  more  dull.  An  allied  species,  C,  rajkauda  has  been 
found  in  this  vicinity,  but  all  \\\y  specimens  have  proved  to  be 
females.  It  is  still  a  question  whether  this  last  is  a  good  species, 
or  whether  it  is  the  female  of  some  other  race. 

PetrocoasuphiiH  cyajieus.  The  blue  rock  thrush.  According 
to  Dr.  Jenlon  and  the  Hev.  II.  B.  Tristram  this,  an<l  not  Passer 
domesticHH  is  the  "sparrow"  of  Ps.  cii,  7,  that  sitteth  "alone 
upon  the  housetop." 

Malacoctrats  MuhohnL  The  large  gray  babbler.  Very  abun- 
dant and  exceedingly  noisy. 

Pycnonotus  pusillus.  The  common  Madras  bulbul.  Distinct 
firom  the  P.  hcnmorhous  ((imelin)  of  authors. 

Oriolus  kundoo.     The  Indian  oridle. 

CopsychuH  mfdaris.     The  mai^pie  robin. 

Thaninobia  faUcata.     The  Indian  black  robin. 

Jinticilla  rnfiventria.     The  Indian  redstart. 

Arrocephabts  dumotornvi.     The  lesser  reed  warbler. 

l^rinta  sockdis.     The  dark  ashy  wren  warliler. 

DrymaipH.^  lo)tfjfcaitdtifits.     The  long-tailed  wren  warbler. 

PhyUopnovste  rama,     S^'kes*  warbler. 

Sylvia  affivis,  •  The  allied  gray  warl)ler. 

MotaciUa  Dnlihnnennh.  Tlie  l)lack-faced  wajif  tail.  During 
the  cold  weather  when  this  bird  is  with  us  its  whole  face  to  the 
top  of  its  head  is  pure  white.  The  observer  in  this  latitude  there- 
fore fails  to  see  the  propriety  of  the  English  nauie  that  has  been 
given  to  it. 

Bxidyti's  viridls.  The  Indian  field  wagtail.  The  green  wag- 
tails are  very  diJlicult  of  identification.  Mr.  Ilume  thinks  that 
there  are  at  least  six  species  in  India,  only  two  of  which  occur  in 
Dr.  Jerdon's  list. 

Corvus  adminatus.    The  carrion  crow.     Of  the  seven  species 

AMER.  NATUKAUST,  VOL.  VI.  SO 
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of  crows  found  in  India'  only  two  are  seen  here.  This  Hpccics  is 
ver}'  common  but  not  nearly  so  abundant  as  C.  8plem1en».  I  have 
never  been  able,  however,  to  obtain  specimens  which  approached 
in  size  the  measurements  given  by  Dr.  Jerdon.  The  largest  sjieci- 
men,  I  think,  that  I  ever  obtained,  measured  but  nineteen  inclies  in 
length,  whereas  Dr.  Jerdon  gives  its  length  as  twenty-one  inches. 

Corvus  spJendens.  The  common  Indian  crow.  Tiie  common  In- 
dian crow  is  everywhere  found  in  surprising  numbers,  and  it 
retains  all  the  wariness  and  cunning  wiiich  are  characteristic  of  its 
class.  It  is  amusing  to  sec  its  excessive  caution  when  it  has 
reason  to  think  that  one  has  evil  designs  concerning  it.  It  stands 
with  its  neck  stretched  forward  and  its  wings  partly  spn*ad  ready 
for  instant  flight,  while  its  eye  is  cocked  and  it  watches  every  in- 
dication of  war  or  peace.  The  slightest  hostile  movement,  or 
even  a  stea<ly  look  will  often  send  it  away ;  but  sometimes  it 
seems  to  know  that  it  is  being  imposed  upon,  and  then  it  merely 
jumps  upon  a  more  distant  branch  of  the  tree,  or  if  on  the  ground 
flies  a  few  feet  away.  It  is  exceedingly  quick  to  comprehend  the 
situation  of  affairs,  and  to  avail  itself  of  any  opportunity  to 
secure  its  food. 

I  once  saw,  in  the  cit}'  of  Poona,  an  old  woman  sitting  by  the 
roadside  with  a  basket  of  sweAmeats  for  sale.  Not  finding  trade 
very  brisk,  however,  she  had  leaned  her  head  against  a  tree  and 
fallen  asleep.  The  crows  seemed  to  comprehend  the  case  at  once, 
and  they  began  to  sidle  up,  in  their  own  peculiar  way,  to  help 
themselves  to  the  contents  of  the  basket.  Probablv  the  old 
woman  found  them  anything  but  profitable  customers. 

There  seems  to  be  an  element  of  justice  in  the  constitution  of 
this  crow,  as  well  as  in  some  of  its  congeners,  at  least  they  are  ac- 
customed  occasionally  to  inflict  punishment  upon  certain  guilty 
members  of  their   community.     I  was  once  fortunate  enough  to 
witness  their  administration  of  justice.     Hearing  an  unusual  com- 
motion among  the  crows  in  my  garden  I  went  out  to  see  what  was 
the  trouble.     A  large  number  of  crows  were  assembled  and  were 
mostl}'  standing  upon  the  groun<l.     In  the  midst  of  them  was  one 
which  seemed  to  be  the  prisoner,  and  three  or  four  others  which 
were  apparently  the  executioners.   They  fell  upon  the  prisoner  with 
gi'cat  violence,  pecking   him  upon  the  head,  pushing  him.   and 
pulling  his  feathers,  while  the  prisoner  meekly  submitted  to  hi« 
punishment  without  trying  to  escape  or  to  retaliate.     I  did  not 
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learn  what  crime  the  prisoner  had  committed,  but,  judging  from 
the  punishment  he  received,  it  must  have  been  ver}'  great.  When 
the  punishment  had  been  inflicted  and  justice  maintained,  the 
prisoner  was  released.  After  standing  quietly  for  a  moment  he 
flew  awaj^  and  was  probabl}-  ever  afterward  "a  sadder  and  wiser" 
crow.     The  court  also  adjourned,  and  the  assembly  broke  uj). 

It  is  often  mentioned  of  this  crow  that  it  roosts  in  company,  in 
vast  numbers,  assembling  for  that  purpose  from  the  whole  sur- 
rounding country.  The  late  Capt.  Beavan  sa^^s,  "At  Umbnlhih  I 
have  obsen'ed  crows  in  large  numbers  flying  along  the  grand-tmnk 
road  over  twenty  miles  of  an  evening,  for  the  sake  of  roosting  in 
the  station,  returning  in  the  morning  the  same  distance."  There 
are  some  large  trees  in  the  Collector's  garden  at  Ahmednuggur  which 
8er\'e  as  a  roosting  place  for  these  birds.  From  before  sunset 
until  dark  the  crows  may  be  seen  in  great  numbers  coming  from 
all  directions  for  their  night's  lodgings,  and  in  the  early  morning 
they  return  again  to  their  various  hunting  grounds.  I  will  venture 
to  say  that  they  are  the  most  industrious  collectors  of  revenue 
that  emanate  from  that  place. 

Acriclotheres  tn'stis.     The  common  myna.     This  is  one  of  our 

*  * 

most  common  and  familiar  birds,  and  it  is  rather  a  favorite,  partly 
because  of  its  cheerful  and  di(jnijied  appearance,  and  partly  because 
it  has  such  a  great  variety  of  notes ;  more  than  once  have  I  heard 
a  strange,  unknown  song,  and  on  going  to  my  window  to  discover 
its  source  have  found  only  my  old  friend  the  myna.  Some  of  its 
notes  are  not  very  musical,  it  is  true,  but  the}'  are  always  so  cheer- 
ful, so  rollicking,  that  it  is  a  pleasure  to  have  it  about.  Tliere  is 
one  striking  peculiarity  about  this  bird.  It  has  a  row  of  white  or 
silvery  specks  around  its  red-brown  irises.  This  when  seen  near 
at  hand  gives  it  a  singular  appearance.  So  far  as  I  know,  none  of 
its  allies  has  this  peculiarity. 

The  m3''na  is  by  no  means  a  timid  bird.  It  is  able  to  stand  upon 
its  'dignity  and  to  defend  its  right's  when  occasion  requires.  Mr. 
Hume  speaks  of  a  male  in  defence  of  his  household  treasures, 
"rushing  after  and  soundly  thrashing  any  chance  crow  (four  times 
his  weight  at  least)  that  inadvertentl}-  passed  too  near  him."  I 
have  seen  a  pair  of  them  in  front  of  my  window  attacking  most 
furiously  a  medium  sized  cobra  that  came  within  a  few  rods  of 
their  nest.  His  snakeship  was  making  the  best  of  his  wa}'  to  a 
neighboring  hedge,  when,  without  waiting  for  the  formality  of 


4G8  iiOMK   OF  THE    FAMILIAR   1UKD3   OF    INDIA. 

l)utting  on  my  hat,  I  sfizo<l  a  stick  and  ran  out  in  the  hot  mid-ilay 
^<un  to  the*  HssiMtanco  of  the  brave  l)ir(ls.  After  a  Hliort  coudict 
the  reptiU*  was  safely  lionsed  in  a  ])Ottle  of  alcohol. 

The  common  mvna  has  lieen  suecessfullv  intnxUiced  into  the 
Mauritius  and  An<hunan  Islands.  Dr.  ('aqientcr  says  of  thin  l>inl, 
'•In  the  Mauritius,  the  increase  of  locusts,  which  luul  been  acci- 
dentally intrcKhiced  there,  and  which  were  becomin*^  «juite  a  pest, 
was  cheeked  by  the  introduction  from  In<lia  of  a  si»ecies  of  binl, 
the  grackle,  which  feeds  upon  them."  (Animal  Thysiolojiry,  Para- 
graph 1  rj.)  Why  might  it  not  be  intnxluced  into  the  Southern 
States  of  America?  It  thrives  in  Northern  India  in  latitmlc  ef|ual 
to  that  of  the  (iulf  States,  and  at  an  elevation  of  live  thonsaud 
feet. 

Ti^tni'n>trhnspatjo(kirum,  The  black-headed  myna.  This  species 
is  more  seasonal  in  its  appearance,  and  is  far  more  quiet  and  retir- 
ing in  its  habits  than  the  connnon  myna.  It  is  a  beautiful  little 
bird.  an<l,  as  Mr.  Hume  says,  *'there  is  something  essentially  gentle- 
manly in  his  look ;  he  is  always  so  extjuisitely  glossy,  neat  and 
clean,  and  he  always  looks  so  perfectly  independent  and  so  thor- 
ouyrhlv  ixood  humored." 

Pastor  rostfiis.  The  rose-colored  starling.  The  rosi»-colored 
starlings  are  said  to  breed  in  Western  Asia  and  in  Southern  Knnii>o. 
They  make  their  appearance  here  during  the  cold  season  in  time  of 
harvest,  and  make  great  devastation  in  the  lields  of  grain.  In  tlie 
cveniuiT  thev  assemble  in  countless  numbers  at  their  chosen  roo.st- 
ing  places,  either  in  trees,  or  in  a  thick  growth  of  prickly-jK'ar. 
I  have  seen  them  in  vast  cloud-like  ilocks  Hying  back  an<l  forth 
over  their  roosting  i)lace  for  several  minutes,  and  then  they  wotdd 
suddenly  dart,  like  an  arrow,  into  the  prickly  pear  and  settle  them- 
selves for  the  night.  On  one  occasion  one  of  these  lloc-ks  was 
lired  into  on  two  nights  in  succession,  and  on  the  third  night,  not 
a  starling  was  to  be  seen  at  that  place. 

Mi'ikiti  Mfihiharira,     The  plain  brown  munia. 

PosHvr  Inth'rns.  The  Indian  house  sparrow.  One  d<K's  not 
always  have  to  look  out  of  the  window  to  get  a  glimpse  of  the 
Indian  house  sparrow.  They  are  abundant  everywhvre,  in  the 
house  and  out  of  it,  and  they  are  as  mischievous  and  impudent  as 
they  are  connnon.  They  are  exceedingly  industrious  and  perse- 
vering in  their  mischief,  working  away  for  days  and  weeks  at  any 
little  hole  they  may  timl  in  the  walls  ami  ceiling  until  thej*  have 


SOME   OF  THE    FAMILIAR   RIIIDS   OF   IXI>IA.  'l^iO 

enlarge;!  it  .sufliciently  to  give  ontrunoo  to  tlionisolvos  ami  the 
nibbish  which  they  require  lor  their  nest  a.  Its  ehirp  is  hnid  siml 
shrill,  and  is  continued  with  such  pertinacity  as  to  become  ex- 
tremeh'  annoying.  Indeed  Dr.  Jerdon  pronounces  this  bird  ami 
the  common  squirrel  (Sclantif  jKtJninrnm)  ''twoof  tin*  greatest  pests 
in  India."  Tlie  ill-mannered  creature  has  no  regard  for  sacrcMl 
places,  but  enters  the  churches  an<l  chapels  with  the  utmost  Irt'edom, 
screaming  out  its  louclest  notes,  being  jH-ovoked  thereto,  perhaps, 
by  the  singing  of  the  congregation.  I  have  been  almost  <listracted 
when  preaching  to  a  native  assembly,  by  half  a  dozen  or  a  dozen 
of  these  noisy  creatures  chirping  with  all  their  might  over  my 
head  and  in  every  part  of  the  room.  It  is  of  litth*  use  t(»  drivi? 
them  out;  for  if  they  are  driven  out  through  the  door  they  will 
come  in  at  the  window,  and  if  through  the  window  they  will  return 
at  the  door.  Their  persistence  is  more  than  a  match  for  human 
patience,  nothing  short  of  decapitation  seems  to  be  sullicient  to  ki»ep 
them  from  their  mischief.  I  have  suddenlv  closed  tiie  doors  and 
windows  n])on  them,  and  chased  them  back  and  forth  until  in  their 
fright  they  have  fallen  helpless  to  the  floor  ;  have  taken  them  in  m}* 
hand  and  done  everything  to  frighten  them,  but  out  of  sheer  jiity 
have  let  them  go  alive,  only  to  have  them  return  to  their  work  of 
destruction  at  the  first  opportunity. 

I  have  l)een  more  particular  in  describing  this  bird  because  of 
the  recent  attempt  to  introduce  a  closely  allied  sp<M-ies  (/'ussn' 
domestic  ft  s)  into  America.  I  confess  that  I  look  with  some  jippre- 
hension  nptm  these  etl'orts  which  I  believe  to  be  ill-ndvised  iin<i 
inexpedient.  The  European  house  sparrow  rloes  not  dill'er  essen- 
tially in  its  habits  from  its  Indian  ally,  and  so  far  as  I  can  lenrii,  it 
is  ver\'  generally  regarded  as  a  nuisance  wherevt-r  it  abounds.  In 
some  parts  of  Kngland  a  bounty  is  placed  upon  its  head  and  con- 
siderable sums  of  money  nre  paid  for  its  <lestriu'tion.  In  Spain  it 
is  said  by  Mr.  Howard  Sinin-lcrs  to  be  ''as  abundant  and  inipufh-nt 
as  elsewhere.'*  Th^i  P't'<^"r  fi'Ptti".s^fr*ts  i^i  the  common  sjjarrow  of 
Syria,  according  to  the  Rev.  II.  I*.  Tristram,  who  sMys  of  it,  ^-in  its 
westward  migrations  it  has  acijuireil  neither  additional  impudence, 
assurance  nor  voracitv.*'  Dr.  Thomson  mI>o  describes  these  same 
Syrian  sparrows  in  the  followiui/  sj»inted  styh*.  If^r  s.-iys:  "They 
are  a  tame,  troublesome.  an<i  imixTtinent  geneijiliou,  fuid  nestle 
just  where  yon  don't  want  them.  Tiiey  -,top  up  your  stove  and 
water  pipes  with  tht^ir  rubbi-»h,  biiiM  in  the  wiii<lows  and  nndi-r  the 
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honms  of  tlie  roof,  and  would  stuff  3'our  hat  full  of  stubble  in  half 
u  daj'  if  thoy  found  it  han<png  in  a  place  to  suit  them.  They  are 
extremely  pertinacious  in  asserting  their  right  of  possession,  and 
iiave  not  the  least  reverence  for  any  place  or  thing."  (Land  and 
Book,  Vol.  1,  page  58.) 

If  the  sparrow  is  to  be  introduced  into  America  to  devour  tho 
larvte  of  insects  it  should  be  romeml)ered  that  it  is  for  tlie  most 
part  a  feeder  on  grain,  seeds  and  buds  and  that  it  only  makes  a 
business  of  devouring  grul)8  during  its  breeding  season.  If  it  is 
true,  as  has  been  estimated,  that  a  pair  of  them  will  devour  four 
thousand  caterpillars  a  week  during  their  breeding  season,  still 
that  season  continues  but  a  small  part  of  the  year,  during  the 
remainder  of  which  they  may  cause  a  great  amount  of  destruction. 

I  trust  that  those  who  have  to  do  in  tiiis  matter  will  act  advise<lly. 
lest  thev  should  introduce  that  which  will  eventnallv  become  as 
great  a  nuisance,  in  its  wa\',  as  the  curculio  and  the  cankerworm. 

Of  the  five  other  species  of  Indian  sparrows  only  one  is  found  in 
this  region.  The  Pcisser  JlavicoUis,  or  yellow-necked  sparrow,  is 
altogether  more  modest  than  the  preceding,  and  is,  indee<l,  a  very 
dillerent  sort  of  a  bird.  It  does  not  intrude  itself  into  the  societv 
of  man,  but  frequents  thin  forest  jungle,  groves  of  trees  and  ganlens. 
It  has  a  very  pleasing  song  which  it  pours  fortii  from  its  golden 
throat,  seated  upon  the  topmost  twig  of  some  lofty  tree. 

Einheriza  Huttoni,  The  «:rav-Hecked  buntinj?.  This  can  hardlv 
be  called  a  familiar  bird  in  the  sense  to  which  we  have  restricted 
tliat  term,  although  I  have  twice  seen  it  gathering  its  fotxl  upon  the 
ground  in  front  of  my  window ;  I  mention  it  here  more  particularl}' 
to  correct  an  en-or  in  regard  to  its  supposed  limited  distrilmtion. 
Dr.  Jerdon  gives  its  hftbitat  as  the  N.  W.  Himalayas,  but  thinks  it 
niav  be  "a  rare  strascj'ler  into  Western  India."  Mr.  AV.  T.  lUan- 
ford  obtained  four  specimens  in  1807,  in  the  vicinity  of  Nagi>ore 
and  Chanda,  and  reports  them  as  having  ''not  previously  been 
found  so  far  to  the  South."  Kahouri  is  consi<lerabl3'  farther  south 
than  the  places  mentioned  by  Mr.  Blanford,  and  I  have  seen  them 
here  in  large  numbers  during  the  past  year.  I  cannot  however 
explain  the  apparent  suddenness  of  its  appearance.  I  never  saw  it 
to  recognize  it  until  two  years  ago,  and  then  only  a  few  specimens, 
but  during  the  last  cold  season  it  was  very  common,  in  various 
localities  of  hill  and  j)lain. 

Euatpiza  melanocephala.      The  black-headed  bunting  is  present 
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in  vast  multitudes  during  the  cold  season,  and  this  year  (1871), 
up  to  the  first  week  in  April,  a  whple  month  later  than  is  men- 
tioned by  Dr.  Jerdon. 

Columba  intermedia.    The  blue  rock-pigeon. 

Turtur  Cambayensis.  The  little  brown  dove.  Very  abundant 
and  tame,  building  its  nest  sometimes  on  the  verandah  within 
reach  of  the  hand. 

Turtur  SurcUensis,  The  Spotted  Dove.  Occasional.  Very 
beautiful. 

Turtur  risoria.  The  common  ring-dove.  Very  abundant. 
This  is  a  very  widely  distributed  species.  It  is  one  of  the  three 
common  doves  of  Palestine,  and  is  found  in  Asia  Minor,  and  even 
in  European  Turkey  and  Northern  Africa.  It  has  also  been  intro- 
duced into  New  Zealand.* 

Ortygornis  Ponticeianra.  The  gray  partridge.  Often  seen  in 
small  companies  about  the  hedges. 

Anthropoides  virgo.  The  demoiselle  crane.  A  very  common 
and  beautiful  sight  in  the  cold  season  is  a  flock  of  these  magnificent 
birds  flying  overhead.  They  are  general ly  in  a  straight  or  wedge- 
shaped  line,  and  sometimes  form  a  double  line.  They  usually  num- 
ber from  twenty-five  to  a  hundred  in  a  fiock,  but  they  sometimes 
appear  in  astonishing  numbers.  Occiisioually,  too,  they  rise  to  an 
immense  height,  so  as  hardl}'^  to  be  visible,  or  even  to  di^ippear 
behind  the  clouds.  During  the  day  they  sit  in  the  sandy  beds  of 
rivers,  but  they  are  very  shy  and  ditBcult  to  approach. 
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SciEXTiFic  Record. t — AVe  are  glad  to  see  that  the  admirably 
edited  "  Scientific  Intelligence "  which  the  Messrs.  Harper  have 
been  publishing  of  late  in  their  Weekly  and  ^lonthly  has  been  put 

*I  have  observed  a  very  curioiiH  habit  of  this  bird  which  I  never  saw  noticed  in  any 
published  aorount.  A  8ud<len  shower  of  rain  was  one  day  falling  after  pouie  weeks  of 
dry  weather.  On  going  to  my  verandah  I  saw,  not  far  oflf,  nunibern  of  these  binls  lying 
apon  tlie  ground,  mostly  upon  one  side,  with  the  opposite  wing  spread  and  bent  as  f^r 
as  poHsiblo  over  the  bark.  I  watched  them  for  some  time  and  found  that  their  object 
was  evidently  to  cool  themselves  by  all  iwing  the  large  raindrops  to  fall  upon  the  thinly 
clad  portions  of  the  body  under  the  wing. 

t  Annual  Record  of  Science  and  Industry  for  1871.  Edited  by  Spencer  F.  Baihd. 
with  the  assistance  of  eminent  men  of  science.    New  Vork ;  Harper  and  Bros.    1873. 
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in  iiion*  (MTiiianciit  ami  n<rrssil»lr  form,  with  tlio  niMitinn  of  a 
i^ooij  i\vn\  of  iii:itt(M\  «»ri;riii:)l  aiitl  (*oiii|»ilr«I,  wliirli  w:i«  nut  *«nit:iMf 
for  tli4*  f-oluinns  nl*  u  }H)|ini:ir  iMTitHliral.  1  Vol** •'••*« »r  llninl,  #•!* 
c'tMU'si',  n<M'iU  no  intrminrtion  to  tlu>  n-U'lcrs  of'  the  N  \ii  i:  \(  i-i . 
nor  is  any  <'n«l«HM'nirnt  of  tin*  ipialitv  of  work  hi*  otfir-.  ri"|'i:i»«i  . 
\\r  in'iv  "^iniply  ^ay  that  in  jM)int'^  «»f  iM-r-^iiirnrity,  i'oiii|iri'lii*iisi\*'- 
ncss  an'l  t!H»i'oii«_:Ii  n'lialiilitv.  tlit*  ort'smt  \nltinir  niali-hi's  fi>iiii«r 
<>nfs  fn»ni  tin*  sjinn'  Iii'jh  stmrrr.  'I'hi**-**  wlm  lia\«'  n«'t  sn-i:  !!»«• 
••  l{*T<inl."  niriN  !•«•  intiir**liMl  t«»  kn«»w  that  it  i-*  a  •li'^i-t*-!  an  1  nn- 
th^niicallv  airaniTfil  al»-trart  nf  tin'  Ira'lini:  Nrimlili**  •h-i«»\t  r;*--*  ••f 
thi*  pa-t  \«".'ir,  irjin-^riitini;  thi*  rn-ani  «»f  nirrrnt  litiT-itnif  !!j 
Srivnrr  aii'l  In>histr\.  It  will  |«r«»\r  an  rvtrnnilv  n-*!  !nl  an-l  •••n- 
vcniriit  hanillMHiK  tii  alt  who  tlrsin»  a  Lr«'tnTaI  kn<»w  |tili:«'  »»f  ^\i.\* 
i- litMiii:  «'U  in  thf  si-imtifir  uofM.  an<l  i«'ftiin!n«'n«U  it -•If  |».i!T:»ij- 
lail\  t«»  tin-  iai'J*'  rlass  ^\h<»sr  ta-tr«»  \\ii\%'  nniilr  tlitMn  !*■:»  h'f -•  rir*  \ 
frii-mls  of  till-    N  \ii  i:\i,i<*i.       K.  ('. 

Till    r»M*ni\   Sim  n  n*-  <  )i;m  i  inM.iH.f  \i    ( '  \  i  \i.i»..i  i  .*      \\  •     in 
inl*iii'ni«-<l  h\    I'kof.  II\;itt  tliat  "a  «*atali»-ih'   of  iIm-  lui-l-  iii  t!:--  !...••- 
si'-*>i«in   «»l'  thi"*    Smii't\    i«^   ln'r»"   Im -^un"        a   -tati-ni*  lit    altif,!-  ■.■::!, - 
ri<*nll\   iittrr«"«tiiiL:  :   a!i>l  al'icr  a  on  I  icnhii  1\   tl:i»i«»u^ii  t  \  iiii.ti:i*'.>>!< 
iif  tin*  tii'^!  niiiii^i-r.  it    i-   tin-   nnMf  '^!atil\i?ij  ti»  li'.."ii    -I  ..t    ■• 

1,1  r  -*ii  "i  -  iif  t »!.-.!' I  \  a'  II 'II  -  n|i.»ii  I  ii n«i  a  a:i  1  ■•jm  i   •  .  v.   '.'.  I..    |    .^ 

li-ln  •!.  '      'I  In-    \ali!t'   Mt"i«\rn    a    li^to-    niii*>riiin   i  al.ih-jUf    >-«      i;     «■ 
riiS'l    li\     WiHuiirj    •  iilii' In  »!••■■  i -»•«  ;    ah-l    lifW     \i?\     :  i.i|- -i  •  .i*     * 
il.i->  t'l"  V.  1  -i  Ix   iii:'\    Im-  ill  nil-,  i^  'hiiu  h  1  \    t  !;«•  p-  »-i'  H'!i  'At.."  n.  i.  .  ^.      , 
w«»ik  t'H  *\i'-   I.i\'I'  :•  nii:^i  urn  iia-«  t;iki  i..       \\  illi  :t  ijii*      i  !i-«    ••.    ■»  ■    i* 
I-   llii|«lli    i  in  t 'ii-  ii  ;ii  ■!  !..   V.  I     jihlv*'  t!i.'  t    if   Po'l'.   II\  :i' t   «.•:.•.!. i;-  -    !•• 

v.i.}!.    ill    t' .thi»-    \i.!i.    till'     Siitjttx'N    *'{   :it  :ili»;.'iii  "    \\..',    i.-ilj    .r- 

I"..  V  ••!  .-.'-l  *    \.;Th    ilji-   i.n«-  jii-t    iiHitt  i.iiH  .1.      It  ix  t  nn-  tli.it  u.    :•■■«- 
hi.  •  .  ''i    •  .    n\  t>  •!.•    .  <.  a  h.tii  i  ii;i:ii  '11  -1i>rni-<l  t'  >  V,  III  k  ill  t'l;"*    |-  ii '  :•  • 

III   •)      •!•  I'  .1  t  IIH   III  .     )   'l'      l'      !•     «  ijll:i!I\      l|!H-     tl.  1*      Ut       Tli'l     til-       -1.      ..i! 

:i«h  -ji.  i!i  : '.   ait'l    -i.-  •«■■•:  i," '  \   t  ii  .j!iil  .    ii   1 1  i  i  :  \  >  •<  a  !  i  •    'i     ii.  I    \    ^-^ 
|i.':  •  ••  ■.    ii  f'l   iij:!  .      'ii?     «■:.:•    I  1  ■  itl  •«  tli.tl   lit'.  I    iH'!  h:!  lii  I  f..  I .    . 

•  Ii.t    .i'!ii.!  III.       'l';..    .iii*lii»f    *.l.i\\^  |»!;iiiil\    thf   ijiiii.ti*".   •■;    •:.! 
1 1      i.«    '    I    -Ji;!  i'  -• .  u  I    .  !i    l.;i\  I     li'    t  ui'jiii- '..  •!   Iiifii  III  l.i'.  i'\M.  -|  •  • 
1     '*   •  ■  .         Ill      "j'l  I  ,1'..      i|i  !•  ?  ii.iii'il  t«»l.-.  t«i  \\  iili  h   \^t     M^si  1.!    ,1,    .  •  I  I  •. 
Ill"'   .III  I  .   .11 «      t  !.■      -.;inii'.     ti.i     Mm      hi 'if    "In  rii  •«    ill    f  h»'    i  nl'i  i  t  :■•'        ..■» 

•  •  . .  !•  .  '   ■    .    • »       '      .  ..  .    1.  I  .  ;     .  r  .  I,     :    •■  i    \|i,.,    .I.,  "t  :    ■    "■•    I '  .       I     •     . 

t r.    \.» . «  .   II  -.11    i*'\ 
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those  of  Dr.  SchlegcVs ;  tho  birds  are,  however,  referreil  to  four 
genera,  instead  of  one,  and  for  this,  excellent  reason  appears. 
We  would  only  remark  in  the  matter  of  synonymy,  that  AptPixo- 
dfftes  ^^Pennanfn  Guay"  is  antedated  hy  ^^  hngtrostrfs  SrovoiA^*' 
while  ^-^  jyipun  Fokst."  should  l>e  cancelled,  on  the  score  of  being 
geographically  inept,  in  favor  of  ^''tfrfiif'afa  Peale."  Our  own  slight 
connection  with  the  paper,  in  the  shape  of  some  osteological  mem- 
oranda, must  of  course  not  stand  in  the  way  of  our  according  the 
high  praise  that  Prof.  Hyatt* s  work  merits.  —  E.  C. 

Descuiitiox  of  a  Specimen  of  Bal.enoitera  musculus.*  — As 
is  well  known,  no  mammals  more  rarely  fall  under  the  observation 
of  naturalists  than  the  larger  Cetacea,  and  hence  the  detailed  and 
careful  description  and  illustration  by  fijjures,  of  the  skeleton  of 
even  a  common  species,  is  a  valuable  contribution  to  science.  As 
a  group,  the  Cetacea  apparently  pres<»nt  a  remarkable  range  of  in- 
dividual variation,  in  consequence  of  which  both  species  and  genera 
have  been  unduly  multiplied,  a  large  numl>er  of  supposed  species 
being  at  present  known  only  from  single  and  often  imperfect  spec- 
imens, and  in  some  cases  merely  from  a  few  disconnected  l»ones. 
Those  who  have  ha<l  an  opportunity  of  studying  the  largest  number 
of  specimens  appear  generally  disposcMl  to  favor  a  considcu'able 
reduction  of  the  number  of  descri))ed  species.  In  the  present 
memoir.  Dr.  Dwight  has  given  a  detailed  and  very  satisfactor}' 
description  of  the  osteology  of  ai)parently  our  most  conunon 
species  of  finback  whale,  which  he  believes  to  be  identical  with  the 
Bahnnoptera  wnncuhii<  of  Van  Beneden  and  the  older  authors,  or 
the  Phi/s<thm  (tnfifjKontvi  of  Dr.  J.  E.  Gray. 

"The  task  undertaken,"  the  author  observes,  *'  is  to  add  one  to 
the  list  of  thoroughly  <loscribed  skeletons,  and  to  endeavor  to 
show  that  the  range  of  purely  individual  variations  is  greater  than 
is  generally  admitted."  In  ad<lition  to  the  description  of  each 
bone,  and  generally  a  comparison  of  it  with  the  published  descrip- 
tions and  figures  of  other  specimens,  he  has  ndded  an  interesting 
table,  showing  the  comparative  breadth  of  the  skull  and  beak  of 
eleven  descrilied  specimens,  which  indicates  that  while  the  Soci- 
ety's specimen  scarcely  ditfers  from    the  average,  the   range   of 

^^^^^^^^^^^^^  ^^^^^  -  ■  m^^^^^^m^i^^    MM     ■  .  ■       ■    I      ■    ^.^■^^^-^-^■^^^^^^M       I  ■  M     ^^^m^  »         .i        ■     ■    ■  Mill         ^^^^— 

•Description  of  the  Whale  (lin/a noptt-ra  uwsruhut  Aiirt.)  in  the  posMesnion  of  UiO 
S(H*iety;  with  remarks  on  the  elassification  of  Fin  Whalci*.  By  Thomas  Dwijfht.  jr., 
M.I).  Mqm.  IJoPt.  Soe.  Nat.  Hi^t.,  Vol.  li,  pp.  •2o:j-230.  11  woodcuts  an«l  2  plates. 
June,  1872.    (KeaU  May  17, 1871.) 
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variation,  in  the  proportion  of  the  elements  mentioned,  amounts 
to  nearly  twenty  per  cent,  of  the  average.  "  In  some  cases," 
Dr.  Dwight  observes,  '•  both  skull  and  beak  exceed  the  average 
breadth  ;  in  others  both  fall  short  of  it,  and  again,  in  others  some- 
times one  part,  and  sometimes  the  other  is  out  of  proportion." 
From  the  general  consideration  of  the  subject.  Dr.  Dwight  seems 
to  favor  the  opinion  that  the  so-called  Physalns  Diujuidii  is  hardly 
distinguishable  from  the  present  species.     He  further  remarks : 

"When  the  large  number  of  points  in  which  this  whale  is  pecu- 
liar is  considered,  it  can  not  be  denied  that  bolder  feats  in  classi- 
fication have  been  attempted  than  would  be  requisite  to  found  a 
new  species  on  this  specimen.  Such  a  course,  however,  would  be 
quite  unjustiliable.  It  is  to  be  particularly  noticed  that  these 
variations  do  not  point  in  any  one  direction ;  that  if  in  certain 
aspects  this  specimen  approaches  a  certain  other,  yet  in  others 
equally  important,  it  may  resemble  a  third  which  is  quite  unlike 
the  second,  and  in  still  other  respects  be  different  from  l>oth.  A 
slight  study  of  the  writings  of  the  eminent  observers  so  often 
quoted  will  be  sufficient  to  show  that  the  same  is  true,  to  a  greater 
or  less  extent,  of  perhaps  every  well  described  specimen  of  the 
species."    (p.  229.) 

Besides  the  wooilcuts  illustrative  of  many  of  the  bones,  a  large 
lithogi-aphic  plate  is  devoted  to  figures  of  the  skull  and  other 
important  osteological  features,  and  in  another  plate  are  given 
dorsal,  ventral  and  profile  views  of  the  animal,  accurately  drawn 
soon  after  its  capture  by  Mr.  J.  II.  Blake,  of  the  ^luseum  of 
Comparative  Zoo  log}',  and  also  a  table  of  external  measurements. 
— J.  A.  A. 

TuE  Habits  of  the  Orca.*  —  It  is  not  often  that  we  find  in 
popular  magazines  of  the  day,  articles  on  natural  history  subjects 
containing  original  matter  of  a  character  that  commends  them  to 
the  attention  of  naturalists.  But  in  this  very  readable  paper  of 
five  pages.  Captain  Scammon  has  given  us  valuable  information 
respecting  the  habits,  distribution  and  external  characters  of  a 
little  known  group  of  marine  mammals,  —  the  Orcas,  or  the  car- 
nivorous Cetacea,  of  the  Pacific  Coast  of  North  America,  —  based 
on  man}'  years  of  personal  observation.     The  apparently  fabulous 


•  Tlie  Orca.    By  Cnpt.  C.  M.  Scunimon.    Overland  Moutbly,  July,  1872,  pp.  32-57, 
with  threo  ouUinc  f  gurcs. 
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stories  of  the  strength  and  voracity  of  the  "killers,"  popularly 
current  among  seafaring  men,  seem  now  hardly  exaggerations  of 
the  truth.  Though  apparently  only  rarely  attackhig  the  larger 
cetaceans,  they  prey  with  great  rai)acit3'  upon  their  young  and  the 
smaller  species,  as  well  as  also  upon  seals  and  the  larger  fishes. 
Even  the  powerftd  old  male  sealions  and  the  full  grown  walruses, 
are  said  to  endeavor  to  avoid  thom,  while  their  abilit}'  to  kill  the 
largest  of  the  baleen  wl^ales  seems  fully  established.  The  si)ecies 
of  "  killer  "  chiefly  referred  to  in  this  article  appear  to  be  the  Orca 
ater  and  0.  rectipinna  of  Cope,  though  possibly  a  third  species  is 
figured.  The  same  enterprising  magazine  has  at  former  times 
fomisheil  us  with  other  articles  of  value  from  Capt.  Scammon's 
ready  i^en,  respecting  other  marine  mammals  of  the  Pacific 
Coast,  among  them  valua])le  papers  on  the  Sea  Otter  ("  Overland 
Monthly,"  Vol.  iv,  Jan.,  1870,  pp.  25-30),  and  the  sealions'  and 
seabears  {Ihid,^  Vol.  viii,  Mar.,  1872,  pp.  2GG-23).  We  are  glad 
to  learn  from  Captain  Scammon  (incidentally  in  a  letter  to  the 
writer)  that  he  proposes  soon  to  collect  his  various  articles  on  the 
seals  and  whales  of  the  Pacific  and  republish  them  in  book  form, 
accompanied  with  illustrations  and  much  additional  matter,  —  a 
work  which  his  long  familiarity  with  them  eminently  qualifies  him 
to  prepare,  and  which  will  be  heartily  welcomed  by  naturalists, 
as  well  doubtless  as  by  the  general  public.  —  J.  A.  A. 

How  Plants  Behave.*  —  Dr.  Gray  has  just  given  us,  under  this 
title,  a  most  charming  continuation  of  his  Botany  for  Young  Peo- 
ple, commenced  in  the  well  known  volume,  ''  How  Plants  Grow." 
Like  that  volume  it  gives  a  simple  and  well  illustrated  account  of 
tlie  phenomena  of  plant  life,  all  the  more  to  be  enjoyed,  because 
the  author's  scientific  eminence  guarantees  its  entire  agreement 
with  the  last  established  facts  and  theories  in  Botany.  The  plan 
of  the  book  is  thus  stated  in  the  preface : 

"There  is  a  stud}'^  of  plants  and  flowers  admirably  adapted, 
while  exciting  a  lively  curiosity,  to  stimulate  both  observation  and 
thought,  to  which  I  have  long  wished  to  introduce  pupils  of  an 
early  age.  The  time  has  now  arrived  in  which  I  may  make  the 
attempt,  and  may  ask  young  i)eople  to  consider  not  only  '  IIow 

•  Botany  for  Young  People :  Tart  II.  How  they  move,  climb,  employ  insects  to  work 
tor  tbem,  etc.  By  Asa  Gray.  pp.  40.  12mo.  with  40  illustrations.  New  York  and  Cbl- 
cafo.    iTieon,  Blakeman,  Taylor,  &  Co.    1872. 
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Plants  Grow,*  l»nt  how  plants  Act,  in  certain  important  respects, 
easy  to  be  observed, —  eveiy where  open  to  observation,  Imt  (like 
other  common  things  and  common  (loings)  very  seldom  wen  or 
attended  to.  This  little  treatise,  desijijned  to  open  the  way  for 
the  young  student  into  this  ne»',  and,  I  trust,  attractive  ficM, 
may  be  regarded  as  a  supplement  to  the  now  well-known  book. 
the  title  of  whicii  is  cited  at  the  beginning  of  this  prefatory  note. 
If  my  exi)ectations  are  fuUilled,  it  will  ajd  some  very  interesting 
chapters  to  the  popular  history  of  Plant-life. 

"Although  written  with  a  view  to  elementary  instniction.  and 
therefore  with  all  practical  plainness,  the  subjects  here  prosi*nte*l 
are  likely  to  be  as  novel,  and  perhaps  as  interesting,  to  older 
as  to  young  readers. 

"  To  those  who  may  wish  to  pursue  such  studies  further,  and  to 
those  who  notice  how  much  is  cut  short  or  omitted  (a.s,  for  in- 
stance, all  reference  to  discoverers  and  sources  of  information).  I 
may  state  that  I  expect  to  treat  the  subject  in  a  dilferent  way, 
and  probably  with  somewhat  of  scientific  and  historical  fulness 
in  a  new  edition  of  a  work  intende<l  for  advanced  students.'* 

The  book  contains  three  chapters  of  nnecpial  length.  Of  these, 
the  first  describes  the  motions  of  plants  an<l  how  they  climb. 
T!ie  third  chapter  takes  up  the  very  curious  fact  that  certain 
plants,  for  the  most  part  in  their  leaves,  possess  living  an<l 
very  efficient  insect-traps.  The  Pitcher-plant  and  Sundew  are  fig- 
ured and  described.  In  naming  the  volume  **  IIow  Plants  liv* 
have,*'  Dr.  (iray  appears  to  recognize  a  personality  in  jdant*^  —  at 
least  he  is  careful,  all  the  way  through,  to  show  that  the  actions 
which  he  explains  are  the  result  of  the  plant's  will :  antl  just  as 
far  as  botanical  science  allows,  he  assigns  the  reasons  for  them. 
The  following,  from  his  account  of  the  Venus*  Flytrap  of  North 
Carolina  shows  the  ambitious  hunger  which  may  make  a  plant 
carnivorous : 

"  It  cannot  be  supposed  that  plants,  like  boys,  catch  flies  for 
pastime  or  in  objectless  wantonness.  I-.iving  beings  though  they 
are,  they  are  not  of  a  suflicienth'  high  order  for  that.  It  is  cipiallv- 
incredible  that  such  an  exquisite  apparatus  as  this  shonM  be  pur- 
poseless. And  in  the  present  case  the  evidence  of  the  purpose  ami 
of  the  meaning  of  the  strange  action  is  well  nigh  complete.  Tlio 
face  of  this  living  trap  is  thickly  sprinkle<l  with  glands  iuiinersiMl 
in  its  texture,  of  elaborate  structure  under  the  microscope,  hut 
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large  rnoiigh  to  be  clearly  (lisccnic»d  with  a  ham.l  lens ;  these 
glands,  soon  after  an  insect  is  cIoscmI  upon,  give  out  a  saliva-like 
liquid  which  moistens  the  insect,  and  in  a  short  time  (within  a 
week  or  two)  dissolves  all  its  soft  parts  —  digests  them,  we  must 
believe;  and  the  liquid,  with  tljp  animal  matter  it  lias  dissolved, 
is  reabsorbed  into  the  leaf  I  We  are  forced  to  conclude  that,  in 
addition  to  the  ordinary  faculties  and  function  of  a  vegetable, 
this  plant  is  really  carnivorous." 

IJut  by  far  the  most  intcrt'sting  part  of  the  book  is  the  second  and 
longest  chapter,  which  takes  up  the  Fertilization  of  Plants  by  In- 
sects. There  are  especially  two  things  for  which  we  have  to  thank 
Dr.  Ciray,  besides  the  general  charm  of  his  writing  upon  this  theme. 
He  has  given  us  the  simplest  and  most  comprehensive  statement  of 
tliis  great  subject  which  we  have  seen,  and  it  is  no  small  advantage 
to  have  the  enthusiasm  of  a  thorough  stuilent  of  IJotany  turned  to 
the  work  of  instructing  others.  But  in  addition,  he  has  taken  his 
illustrations  largely  fn)m  conunon  tlowers,  such  as  the  lloustonia, 
Kalinin,  Arethusa,  Iris,  etc.,  and  has  tigure«l  each  with  great 
beauty  and  accuracy.  He  has  a  word  upon  each  of  the  many  pe- 
culiarities in  the  arrangement  of  their  stamens  and.  i)istils  which 
plants)  present,  and  shows  that  instead  of  being  limited  to  any 
one  family,  as  to  the  Orchids,  the  agency  of  insects  is  very  largely 
employed  by  all  families  of  plants.  It  is  impossible  to  (piote 
from  this  chapter  where  all  is  so  interesting,  unless  we  give  a 
wonl  or  two  of  Dr.  Cirav's  summarv,  where  the  flowers  of  an 
estimable  theologian's  poetry  are  themselves  fertilized  in  the 
interest  of  Science : 

'*  The  reciprocity  of  flower  and  tlower,  and  of  insects  and  flow- 
ers, is  something  admirable.  Insects  pny  liberal  wages  for  the 
foo<l  which  flowers  provide  for  them.  The  familiar  rhymes  of  Dr. 
Watts  directed  the  attention  of  young  peo|)le  to  the  bee  visiting 
the  flower  as  a  model  of  industry.  With  a  slight  change  of  a 
couplet,'  adapting  it  to  our  present  knowledge  and  to  the  lesson 
of  mutual  helpfulness,  we  may  read  : — 

How  d(»tli  tlii*  litUo  bu^y  \tee 

lu)\)ro\o  o'.u-h  !>hininK  hour, 
Wliilf  i;j;lliiTlnp  honey  day  by  «lay. 
To  iVililizi'  each  llower.'' 

The  paper,  print,  and  illustrations  of  this  little  volume  are 
especially  good.  The  vignette  title  page  is  an  excellent  grouping 
of  the  various  plants  described  within.  —  E.  C.  B. 
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Ornithological  Works  in  Prospect.  —  The  present  year  prom- 
ises to  be  a  marked  one  in  the  history  of  North  American  Omi- 
tholojT}',  no  less  than  four  inii>ortant  works  on  the  subjoft  hein<r 
ah-eaily  in  press,  and  nearl}''  all  so  well  advanced  that  their  puldi- 
cation  will  probabl}'  not  be  long  delayed.     First,  in  respect  to  time 
of  appearance,  will  apparently  be  the  **  Key  to  North  Americ«n 
Birds,*   by  Dr.  P211iott  Cones,  a  gentleman  well   and  favorably 
known  to  the  ornithological  public  through  his  admirable  series  of 
memoirs  on  various  groups  of  our  birds.     The  greater  part  of  this* 
work  is  already  in  type,  and  its  publication,  may  be  exi)ected  early 
in  the  coming  autumn,  the  prospectus  of  the  work  having  alrea<ly 
been  issued.     Through  the  kindness  of  the  publishers  we  have  lK^en 
favored  with  advance  sheets  of  the  i)ortion  printed,  and  can  hence 
speak  the  more  confidentl}'  of  its  character.     The  work  is  dividetl 
into  three  parts,  —  a  general  "  Introduction,"  an  analytical  **  Key  '* 
of  the  genera  and  subgenera,  and  a  general  *'  Synoi)sis"  of  the  spe- 
cies.    The  Introduction  gives  a  popular  elementary  exposition  of 
the  leading  principles  of  ornithology,  in  which  especial  attention 
is  paid  to  the  description  of  the  external  parts  and  organs  of  binls, 
which  are  illustrated  by  apj^ropriate  figures.     The  definition  of  the 
technical  terms  in  common  use  in  ornithological  writing  is  partic- 
ularl}'  full  and  clear,  surpassing  in  this  respect  any  similar  treatise 
on  the  technicalites  of  the  science  with  which  we  are  acquainteil. 
The  Key  forms  a  novel  feature  in  zo(')logical  manuals,  constituting 
an  artificial  analysis,  in  a  continuous  table,  of  tlie  genera  and  sub- 
genera, similar  in  cliaracter  to  the  analytical  kevs  that  have  bt-en 
so  successfully  introduced  into  botanical  manuals.     In  connection 
with  the  definitions  of  terms  contained  in  the  Intro<luction,  the  stu- 

4 

dent  is  guided  at  once  to  the  identification  of  any  specimen  of  North  m:\^\ 
American  bird  he  may  have,  however  slight  his  previous?  experi — -^^ 
ence.  It  hence  forms  an  invaluable  feature  of  the  work  to  col^  ^  ^j 
lectors  and  amateurs.  In  the  iSynnpsis  that  follows,  the  specie*  -^^_i.s 
are  arranged  in  an  approved  systematic  sequence,  and  aVe  ver^ — y 
fuHy  and  concisely  describe*!,  all  the  -characters  which  are  reall;^  ^j. 
distinctive  and  essential  being  given  without  confusing  the  studei^  :-,j 
with  unimportant  details.     A  large  number  of  full  length  figure&r      ;;^ 

♦Key  to  North  American  Binl-:  containing  a  conci*«e  account  of  t'very  8|iOfii»<  ^^f 

living  ami  fonsil  biril  at  present  known  fVoni  the  continent  north  of  the  Mexican  ;i=-^  ,,j 
Uniteii  Stated  Ronmlary.    Illustratcil  by  G  hteel  plates  ami  iipwanlr<  of '2.V>  \vooileu"«c  ,4 
By  Elliott  Cones,  Assi-^tant;  Surgeon  United  .Slates  Army.    Salem :  Naturalintg*  Ageu^vr^  r. 
18?2.    Imperial  8yo,  cloth. 
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and  over  two  hundred  figures  illustrating  the  head  as  well  as  the 
feet  and  occasionally  other  parts,  add  greatly  to  the  value  of  the 
work.  The  higher  groups  are  (flso  quite  fully  characterized,  and  in 
connection  with  their  diagnoses  much  general  matter  of  interest 
is  presented.  Although  the  work  is  not  to  any  great  extent 
biographical,  the  leading  traits  of  the  various  groups  and  of 
most  species  are  tersely  presented,  and  the  geographical  dis- 
tribution of  each  quite  fully  stated.  The  author  makes  a 
considerable  reduction  in  the  number  of  species  that  have  hitherto 
been  generally  accepted,  assigning  a  few  to  the  list  of  syuonymes, 
but  by  far  the  greater  part  of  the  reduction  results  ft'om  a  judi- 
cious discrimination  between  species  and  geographical  varieties, 
—  a  reform  urgently  demanded  b}''  the  advance  of  science.  By 
this  means  the  rank  and  relationship  of  the  different  forms  de- 
scribed is  clearly  expressed. 

Another  impoii:ant  feature  of  the  work  will  be  a  synopsis  of  the 
fossil  birds  of  North  America,  which  will  furnish  the  student  with 
the  first  connected  presentation  of  the  subject  that  has  been  made, 
embracing  a  summary  of  the  different  disconnected  descriptions 
of  our  fossil  birds,  which  at  present  are  to  be  found  only  in  the 
original  memoirs  scattered  through  the  proceedings  and  transac- 
tions of  scientific  societies. 

The  typographical  appearance  of  the  work  is  all  that  can  be 
desired,  and  would  be  a  credit  to  any  publishing  house.  It  is 
printed  on  toned  paper,  and  illustrated  by  six  steel  plates  and 
about  two  hundred  and  fifty  woodcuts. 

It  is  unquestionably  destined  to  rank,  as  a  text-book  of  North 
American  Ornithology,  as  a  work  of  Qq\\a\  importance,  in  its  own 
province,  with  "  Gray's  Manual  of  Botaii}* "  and  Packard's  "  Guide 
to  the  Study  of  Insects,"  in  their  respective  fields,  thus  forming  to 
the  inexperienced  student  an  invaluable  guide,  and  a  convenient 
work  of  reference  to  those  more  advanced  ;  while  its  moderate  cost 
places  it  within  the  reach  of  all.  "While  its  limits  prevent  a  com- 
plete citation  of  previous  mithors,  all  our  general  works  are  cited, 
including  the  older  works  of  Wilson,  Nuttall  and  Audubon,  and 
Baird's  elaborate  and  indispensable  general  works,  and  numerous 
original  papers  in  the  publications  of  scientific  societies. 

The  most  complete  work  on  North  American  Ornithology',*  yet 

•Tht*  Binlrt  of  North  America.    By  Prof.  Spencer  F.  Baird,  with  the  cooperation  of 
Dr.  T.  M.  Brewer  and  Mr.  Robert  Ridgway.    Little,  Brown,  and  Co.,  Boston.    1872. 
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I)ii1>lisli(»(l  or  in  prospect,  is  doubtless  that  recently  annoimcecl  l»y 
Messrs,  Little,  lirown  and  Co.,  of  Hoston.  This  will  lie  an 
entirely  original  work,  prepared  by  I'rolessor  S.  F.  liaird,  A3>i>taiit 
Secri'tary  of  the  Smithsonian  Institution,  with  the  coi'iperulion  of 
Dr.  T.  M.  IJrewer  of  IJoston  and  Mr.  Robert  Kidgway  «)f  Illinois. 
The  well  known  scientific  attainments  of  these  gentlemen  will 
warrant  the  public  in  anticipating  a  thorough  treatment  of 
the  subject,  since  their  facilities  aie  unequalled  and  their  ubility 
un(|Uestionable.  That  such  a  work  is  at  pres«*nt  greatly  neciled 
must  be  apparent  to  axcry  one  at  all  familiar  with  the  sub- 
ject, since  our  latest  general  treatise  on  the  habits  of  the  binls  of 
this  eontinent  is  that  of  Audubon,  published  nearly  a  tliinl  of  a 
century  a^ro,  when  the  vast  reirions  north  of  Canada  ami  wc»t  of 
the  Missouri  River  wen*  almost  a  (erra  Inrotjnita^  especially  in 
n^speet  to  ornithology.  Fourteen  years  have  also  passcrd  since  the 
publication  of  the  last  general  work  on  the  technical  ornithology 
of  this  country,  during  which  interval  our  kiiowliHlge  of  the  sul>- 
jeet  has  vastly  increased.  In  addition  to  an  exhaustive  tivatiuenl 
of  the  technical  portion  of  the  science,  the  present  woik  will  contain 
full  biographies  of  the  species,  including  a  large  amount  of  origi- 
nal matter.  As  ainiounced  in  the  pn)spectus,  the  object  of  this* 
work  •*  is  to  give  a  comi>lete  account  of  the  birds  of  the  wholo  of 
North  America,  north  of  ^lexico,  arranged  according  to  the  most 
ai>pn)vcd  system  of  modern  classitlcation,  and  with  descripti<»n3 
which,  while  embodying  whatever  is  necessary  to  the  proper  deli- 
nit  ion  of  the  species  and  their  varieties,  in  as  simple  language  as 
possible,  exclude  all  unnecessary  technicalities  and  irrelevant 
matter."  The  work  is  said  to  be  in  an  advanced  stage  of  prepara- 
tion, the  first  volume  being  promised  by  the  \>i  of  Decembt-r,  to 
be  followed  by  others  during  the  winter,  the  whole  to  be  comprise<l 
in  a  series  of  probably  four  volumes,  the  land  birds  perhaps  <k'«:u- 
pying  three;  all  the  volumes  will  be  profusely  illustrated.  The 
illustrations  are  to  consist  of  a  series  of  outlines  of  the  wings,  tail, 
bill  and  feet  of  each  genus,  with  a  series  of  full  length  figures  of 
one  sjiecies  of  each  genus,  in  addition  to  a  series  of  plates.  The 
work  is  to  be  furnished  in  two  editions,  one  plain  and  the  other 
with  the  plates  carefully  colored  by  hand.  The  publi>-liers  feel 
justilied  in  promising  a  work  that  in  many  respects  will  be  as 
marked  an  advance  beyond  its  predecessors  as  was  that  of  Audu- 
bon ;  and  that  in  typographical  excellence  and  in  the  accuiacv  i»nd 
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beauty  of  its  illustriitions  it  will  surpass  anything  of  the  kind  ever 
published  in  America  or  in  tiurope.  From  a  careful  examination 
of  advance  sheets  of  the  greater  part  of  the  first  volume  we  feel 
sure  it  will  not  disappoint  the  expectation  thus  awakened. 

We  are  also  promised  the  early  appearance  of  a  valuable  original 
work  on  tlie  birds  of  Florida,*  by  Mr.  C.  .1.  Maynard  of  which 
the  prospectus  was  issued  a  short  time  since.  This  is  announced 
to  be  pul)lishe<l  in  twelve  parts,  and  to  contain  original  descrip- 
tions of  two  hundred  and  fifty  species,  with  full  biographical 
notices,  and  to  be  illustratiMl  with  five  plates  drawn  and  colored 
from  nature.  As  Mr.  ]Maynjird  has  spent  the  greater  part  of 
three  years  in  Florida,  devesting  himself  exclusively  to  ornitho- 
logical pursuits,  and  has  visit(?d  all  parts  of  the  state,  including 
the  Keys  and  the  Krerglades,  we  are  led  to  expect  much  valuable 
information,  in  respect  to  the  birds  of  that  little  known  region. 
While  the  biographical  part  is  written  in  an  animat<?d,  jwpular 
style,  the  technical  details  will  render  it  a  work  of  importance  to 
the  scientific  student.  It  is  to  be  issued  of  full  quarto  size,  and 
judging  from  the  sample  pages,  its  typographical  execution  will 
be  excellent. 

*  A  fourth  work  on  North  American  Ornithology,  now  in  press,  is 
the  Ornithological  Report  of  Mr.  Clarence  King's  exploration  of 
the  Fortieth  Parallel,  prepared  by  Mr.  Robert  Ridgway.  This  we 
understand  will  be  shortly  issued,  in  the  same  elegant  style  of 
execution  that  has  characterized  the  previous  volumes  of  this 
imiwrtant  survey  of  wiiich  it  will  form  the  sixth  of  the  series.  It 
covers  a  field  hith(»rto  scarcely  explored,  and  Mr.  Ridgway \s  three 
years  of  field  work  in  the  country  between  the  Uintah  Mts.  and  the 
Pacific  Coast,  leads  us  to  expect,  from  the  care  and  thoroughness 
that  mark  this  author's  previous  works,  a  volume  of  extreme  value 
to  ornithological  science. 

At  our  request  the  avithor  has  kindly  given  us  a  sunnnary  of  its 
contents,  from  which  we  learn  that  it  will  consist  of  three 
parts, —  the  first  to  be  introductory,  the  second  biographical,  while 
the  third  will  consist  of  a  monograph  of  the  North  American 
Rajttores.     The  introductory  part  will  embrace  a  list,  of  the  species 


•  The  Birds  of  Florida :  rontninhiK  Orijrinnl  DcHcriptioiiKof  u])wnrdf*  of  Two  Hundred 
and  Fia.v  Spccie<«.  witlt  iiott'S  upon  their  h:ibit-i.  et(r.,  by  C  .J.  Maynard.  With  five 
plitott  drawn  and  ooloi"ed  fVoin  nature,  by  Helen  S,  Farley.  Salem ;  Naturalists*  Agency 
187i.    U  i>t8.  4to. 
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of  the  adjoiuing  provinces  not  met  with  during  the  Sunrajr;  a 
chapter  on  the  " uhar&ctcrisLic  luutuiea  o(  the  Avif&ntu  of  the 
Great  Basin,"  and  on  "tlie  dUtribiitiou  of  its  local  ATiraamn." 
It  will  hIso  treat  of  "  geogrnphical  variation  in  color  and  propor- 
Uone,"  of"  hybridism"  and  of"  certain  so  called  '  Individual'  vaii- 
ations."  Alao  a  "syBtematic  catalogue  of  the  species  obtained 
and  observed  during  the  progress  of  tlie  survey "  will  he  ^f eo, 
and  a  "  comparison  of  the  Avifauna  of  the  Tnickeo  Valley,"  in 
spring,  summer  aiul  winter,  with  other  matter  of  a  sifflilar  cliar- 
ader.  The  biographical  section  will  contain  an  account  of  the 
habits,  etc.,  of  all  the  species  observed  (some  2iO  or  more)  with 
measure  III  en  Is  of  specimens  and  other  notes.  The  Appendix,  a* 
previously  stateii,  will  be  devoted  to  a  monograph  of  Uie  North 
American  Haptores.  Tliis  is  a  work  that  has  engaged  Mr.  Kldg- 
way's  attention  for  several  years,  and  in  which  we  are  promltted  a 
new  classification  of  the  Falconida,  materially  dilferent  from  tbrnt 
and  based  almost  wholly  on  osteological  grounds,  llie  gemirio 
and  Bubgeneric  characters  will  be  illustrated  by  accurate  OUtilnit 
flgurce,  and  the  species  of  all  the  Riiptorea  will  bo  distingutsliod 
not  only  by  fhll  descriptions  of  all  their  luiown  stages  of  plamaget 
but  synoplically  in  tables,  in  which  they  will  be  compared  with  all 
their  exotic  allies. 

The  greater  part  of  the  work  is  said  to  be  already  in  typCf  ud 
we  look  forward  to  its  publication  with  unusual  interest. — J.  A.  A. 

Pbo?.  Show's  List  of  Kaksas  Birds. — For  one,  I  wlah  to«x- 
press,  through  the  Natl'kalist,  my  obligations  to  Prof.  ^<ao«r  for 
his  list  of  the  Birds  of  Kansas,  and  to  commend  the  principle  a|»on 
which  he  liaa  scrupulously  acted  —  to  mention  no  birds  in  regard  to 
the  occurrence  of  which  in  the  state,  he  had  not  positive  evidence. 
Such  local  lists,  at  least  in  my  opinion,  are  only  of  value  Wbttn 
thus  nia^le.  I  am  glad  to  know  that  at  least  one  compiler  uf  n  lov»l 
list  has  been  able  to  resist  the  besotting  temptation  to  swell  hia 
catalogue  by  mere  guess  work,  or  by  giving  us  a  redundant  list  of 
birds  that  "probably  will  be"  or  "ought  to  be  found"  within  the 
prescribed  limits.  So  far  as  his  list  went,  it  was  honest  aiwl  rcli». 
ble,  and  one  that  can  be  easily  increased  by  addenda  as  txxasloii 
arises  and  the  knowledge  Is  given,  lint  it  ha«  been  my  cxperieDW 
that  the  error  of  including  species  that  never  occur,  is  irretrievable. 
Swainson's  warbler  seems  destined  to  ligure  forever  aa  a  bin)  of 
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Massachasetts  with  my  name  for  the  authority,  and  Dendroica 
candea  and  Polioptila  ccerulea  are  continually  quoted  for  New 
England,  without  the  slightest  reason  for  so  doing  ;  and  now  that 
Prof.  Snow  has  given  us  a  reliable  basis  for  an  authentic  list  of 
the  Birds  of  Kansas,  I  for  one  am  not  inclined  to  criticise  that 
list  because  of  species  that  escaped  his  knowledge,  or  because  of 
a  few  misprinted  asterisks,  to  mark  as  breeding  in  Kansas,  birds 
that  probably  go  farther  north.  We  would  only  advise  Prof. 
Snow  when  next  he  revises  his  list,  to  distinguish  between  the 
birds  found  in  Kansas  during  the  breeding  season  and  those  the 
nests  of  which  have  been  positively  found.  This  is  often  an  im- 
portant distinction,  more  so  than  would  at  first  appear.  Barren 
and  unmated  birds  are  occasionally  found  where  they  do  not  breed. 
— T.  M.  B. 

In  regard  to  the  above,  I  wish  to  add  a  word  or  two.  I  agree 
with  "  T.  M.  B."  that  Prof.  Snow  has  placed  ornithologists  under 
obligations  by  his  "  List  of  the  Birds  of  Kansas,"  and  especially 
since  the  additions  he  makes  below,  and  the  correction  of  typo- 
graphical errors,  etc.,  in  the  new  edition  I  understand  he  is  about 
to  publish,  will  make  it  a  correct  exposition  of  the  avian  fauna  of 
^Kansas,  as  known  at  the  present  time.  Professor  Snow  certainly 
avoided  the  "  besetting  temptation  to  swell  his  catalogue  by  mere 
guesswork"  for  through  correspondence  with  him  I  have  been 
gratified  to  learn  that  not  a  species  was  included  except  on  good 
evidence,  and  that  many  of  the  apparent  mi  strikes  to  which  I 
called  attention  in  the  June  number  of  the  Naturalist,  in  respect 
to  species  marked  as  breeding,  were  due  to  tj'pographical  errors. 
Having  had  considerable  experience  in  the  use  of  local  lists,  I  may 
periiaps  be  pardoned  for  still  persisting  that  if  he  had  restricted 
his  list  to  Eastern  Kansas,  or  even  to  the  birds  actually  observed 
in  the  vicinity  of  Lawrence,  it  would  have  been  a  far  more  useful 
contribution  to  geographical  zoology.  The  fault  of  many  lists, 
especially  of  those  that  are  essentially  merely  nominal,  is  that 
they  cover  too  much  ground.  Almost  any  of  our  larger  states 
embrace  portions  of  country  very  different  in  their  climatic  and 
faanal  aspects,  and  it  is  hence  quite  insufficient  to  give  mcrel}'  the 
names  of  the  species,  without  indicating  whether  they  are  acci- 
dental, occur  only  over  limited  areas,  or  uniformly  over  the  whole 
area  in  question.  My  notice  of  Prof.  Snow's  paper  being  a  con- 
scientious review  of  its  character  as  judged  by  its  '^  internal  evi- 
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cleiK.'e," —  for  I  could  not  he  expect chI  to  discriminate  l)Ctweoii 
tyi)Ogrjii)liicid  errors  and  those  that  were  not, —  I  felt  calle^l 
upon  to  notice  the  omission  of  fipecies  that  w(?re  amon«^  tlie  most 
characteristic  over  half  the  area  of  the  state ;  nor  coultl  I  antie- 
ipate  tiie  speedy  additions  and  emendations  hy  wliich  l*rof.  Snow's 
first  brochure  seems  about  to  )>e  transformed  into  as  complete 
an  exposition  of  the  avian  fauna  of  Kansas  as  our  knowle«l<jre 
of  the  subject  at  present  pi'rmits. 

The  above  remarks  are  perhaps  (hie  to  Prof.  Snow ;  aii<l  it  is 
likewise  due  to  myself  to  state  that  if  any  unfairness  of  oritieisin 
or  lack  of  appreciation  on  my  pnrt  of  the  value  of  Prof.  ^Snow*» 
list  is  implied  in  the  above  remarks  of  **  T.  M.  H.,"  J  mu?>t  Ik*}? 
leave  to  state  that  I  fail  to  see  the  justness  of  any  such  implica^ 
tion. —  J.  A.  A. 

Since  publishing  m}*  Catalogue  of  the  Hinls  of  Kansas,  3Ir. 
Allen's  ailicle  in  the  May  Naturalist  has  appeared,  containing;  H 
species  not  on  my  list,  and  he  has  also  informed  me  of  4  others. 
l*rof.  Baird  also  has  kindly  gone  through  the  Smithsonian  collec- 
tions and  sent  me  23  more  species,  represcnliMl  there  but  not  enu- 
merated in  my  catalogue,  and  Mr.  K.  A.  Popenoe  of  TojK'ka  lias 
added  one  other.  This  gives  a  total  addition  of  4o  species,  swell-' 
ing  the  list  to  2«1  ttjucies  (or  2^<2  .v/>*r/>.s,  if  Nos.  II  and  10  an<l 
Mos.  12  and  13  are  considered  identical).  The  names  contained 
in  the  following  addenda*  will  be  incorporated  in  a  rcviseil  edition 
of  the  catalogue.  —  Krank  II.  Snow.  lAin'i'i'in'<\  h'attsas^  M**H  \o, 

*  A<hiltion:<  tn  the  CatnUiguf  nf  liinh  tif  Kuukoh.  cnmmunt*ntt^i  hy  J.  A.  Alhn  tnnl  S.  F. 
Jttiini:  —  :'.A,  HyiM»tn()rfhi.-  Ri<'har(l^«>iii.  Kirhanl-un'.-  Mi-iliii;  n;iiril.  17;i,  li-tima  M;--- 
.•'i><il»\)ifn<i-',  .Mi.-r-hM'ppi  Kitt*;  Jtainl.  44a,  Aiitr<»>tiiimi-<  N'utL'iUii.  P«ji>r-\vili :  AIIod. 
Keen  lu-ar  TMpeka.  liia.  Chonlcih*-  Hriiryi,  W«*«-t«'rn  Ni^hthawk;  Allen,  at  Ft.  Ilax?-. 
40«,  Milvulun  forllc.atu>.  Swallow-tail  Flyratrlifr;  Rainl.  t-vvii  al  Fl.  Rilcy.  fUi:!.  Tupiu5 
ralla-'ii.  lirrniit  Thrush;  ilninl.  (MSa.  I'arula  Anirrirana.  lUui-  Vcilox'^bark;  Alii-ii.  n«*:ir 
I.cavcMiWorrii.  (»h;i.  (icntlilypiK  IMiilaiU-lphia;  AlU-n.  70a,  llchninthnplia^ra  |>inii>.  iUuo- 
winjrol  Yellow  WurbU'r;  Allen.  7«ib,  II.  ciiry.-oiitfra,  iioMcu-winguil  WarLJt.T:  U.iinl. 
7<>r.  H.  rinlcapilla.  Na-hvilk' Warblt'r;  All.-n,  uoar  I-.eav«'nwi»illi.  74a.  S,«;iiiU>  N.»\i- 
b<nareu.-.i«i.  Sniall-billiMl  Water  Thrush;  Ilairtl.  7i;a,  DiMulroica  Rla<'kbunii:e.  Allen. 
7tJb.  I),  ca  rnlra.  Rlne  Wuibler;  Allen,  near  Leavenworth.  7ihI.  1).  euTuleM-en^,  l;i,ii:k 
throate«l  Warbler:  Bainl.  7(><*.  I>.  virens.  Hlack-throateii  (Jreen  Warbli-r;  Rainl.  Ti^a, 
Myiotliocte.-  mitratns.  IloodiMj  Warbler;  Allen,  near  Leavenworth.  >la*.  Pyranjrn  ;e»- 
tiva:  Rainl.  l»4a,  Vireo  N<»veb«»ra<-enf«l«*;  Rainl;  .Mien,  i'.'ia.  V.  ^ollt:lrin^;  Rainl.  ItCIa, 
Tro)floiJ\ tes  liyeniali.s.  Winter  Wren;  Rainl.  HCta.  >itta  ('iinailen.-i».  ItciMM'llifil  Xm- 
hatrh;  Rainl.  il!?a.  Plectrophane- pictu-*;  Rainl.  llKb."*  P.  ornatur*.  Che>tnnt-i*oIlarf(i 
Rnntinjf;  Allen,  near  Ft.  Hayet.  11j>c.  1*.  Mar«'«iwiiii.  .M.ieeown's  Long'-^pur;  Allen.  .il 
Ft.  Haysr.  II><(1,  P.  nielanonin- :  Rainl.  IJ-Ja.*  Spiz.cUa  palliil.i.  C'lay-'olnn'd  Kinitin^^: 
Allen,  near  Tupeka.  I'-i-'m,  Peur:ea  (;ah:>inii.  Allen,  near  Ft.  ilay^.  Una.*  (iiiirnra  mo- 
lanrx'epiiala.  Rlaok-headed  (jro.<ibenk:  Allen,  at  Ft.  Tlayrt.  KUa.'*  PefliaM*etf»<  pha.-'ia- 
nellud.  ^han^-tailed  Grouse;   Alien,  north  of  Ft.  Iluys.    177a.*  .£g1alitia  luoutanus. 


BOTANY. 

BoTAXY  Forty  Yeaus  Ago.  —  In  a  Washint^ton  book-stall,  was 
found  not  long  since,  a  copy  of  a  book,  probably  now  becoming 
rare.  "  Flone  Columbianae  Prodronnis  Exhibens  Enumcrationem 
Plantarum  qua*  hactenus  Exploratae  sunt :  or  A  Prodromus  of 
The  Flora  Columbiana,  P^xhibiting  a  List  of  All  the  Plants,  which 
have  as  j'ct  been  Collected.  Compiled  b}'  John  A.  Brereton,  M.D., 
U.S.A.,  Washington.  Printed  by  Jonathan  Elliot,  and  sold  at  his 
store  on  Pennsylvania  Avenue,  1830." 

The  preface  states  that  in  182r>,  was  formed  "The  Botanic 
Club,"  consisting  of  Wm.  JVIechlin,  Wni.  Rich,  Alex.  McAVilliams, 
M.D.,  John  A.  Brereton,  M.l).,  and  James  W.  Bobbins,  M.l)., 
having  for  its  object  *•  to  explore  and  to  investigate,  de  novo^  the 
indigenous  plants  growing  in  the  District  of  Columbia. 

As  the  result  of  five  years'  exploration,  this  I'rodromus  is  pub- 
lished, giving  a  list  of  four  hundred  and  thirty -eight  genera  with 
nint  hundred  and  nineteen  species,  a  large  number  for  one  locality. 
But  again  quoting  from  the  preface,  ''The  erudite  Botanist  will  be 
astonished  to  perceive  the  names  of  several  plants,  in  this  Prodro- 
mus, which  ho  is  well  aware,  belong  to  other  localities ;  but  when 
he  considers  the  various  and  alpine  sources  of  our  majestic 
Potomac,  on  whose  stream  their  ruiliments  are  borne,  and  deposited 
along  its  bank,  his  astonishment  will  cease."  The  plants  are  ar- 
ranged according  to  the  J^inniean  System,  while  in  an  appendix  is 
given  ''An  Ex'position  uf  the  Natural  System  of  Jussieu." 

This  little  work  gives  a  pleasant  picture  of  scientific  interest  nnd 
zeal,  so  long  ago,  and  carries  us  back  to  the  early  days  cf  Amer- 
ican Botany.  Jn  the  list  of  authors,  we  find  no  mention  of  the 
name  of  Dr.  Ciray  (to-day  it  would  be  like  the  play  of  Hamlet  with 
the  part  of  Hamlet  left  out),  but  instead.  Clayton,  AValter,  ^Michaux, 


Mountain  Plover;  Allen.  \vei*tcni  Kansa-».  178a.  .T*'.  mcloilu-*.  Piping  IMover:  Ilalrd. 
178lj,  Si|Utttarola  helvetica.  Hlack-lK-lIied  PIovit;  Ilainl.  lK'>.i,  Tringa  Anieiicana,  Kcd- 
backcd  Sftndpipoi-;  Allen,  near  Leavenworth.  I^O.l,' Actodronm-  llainlii;  Baird.  lOTn. 
Liniosa  Iludsdnica;  Uaird.  I!i8a,  Nunienins  IluiUonicurt;  Hainl.  l*.<8b,  N.  boreaii.s, 
Esquiniuux  Curlew:  Allen,  a  single  specimen  seen.  2(f2a.  Gallinula  gale.'iUi;  liaird. 
SOTiu  Rernichi  Ilutchinsii;  llainl.  '2*2:(a,  Mergufl  serrator;  Itaird.  5(;a.*  Knipidonnx 
aca4lieu£i,  Green-c.re>teil  Flyr.atcher;  Allen,  E.  Kansa-^.  7«;e,*  l)endr<»ica  discolor, 
Pmlrie  Warbler:  Allen,  K.  Knn-a^.  l±2a.  Cotumienlns  Ilenslowii,  Hen  1f>w's  Tlnnting; 
Fopenoe,  Topeku.   2Uia,  Porzuna  Janiaicene-is,  Little  Black  Uail,  Allen,  one  specimen. 
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Rich,  Piirsh,  Bigelow,  Nuttall,  Barton,  Elliot,  Torrey  and  Dar- 
lington, tlic  latter  of  whom  is  spoken  of  as  giving  them  his  assist* 
anee,  while  a  member  of  tlie  House  of  Representatives. 

Should  such  an  example  be  imitated,  and  Natural  Ilistori'  Socie- 
ties spring  up  in  every  city  or  even  village,  not  ambitiously 
seeking  to  accumulate  large  collections,  but  simply  to  make  as 
complete  as  possible  local  collections  of  the  fauna,  flora,  etc.,  of 
the  vicinity,  how  many  youthful  naturalists  might  be  trained,  and 
what  valuable  additions  might  be  made  to  our  stock  of  knowledge 
res|Xicting  tlie  inhabitants  of  our  fields,  woods  and  waters ! 

Another  item  of  interest  is  found  in  this  little  book,  "  It  would 
appear  from  recent  obser\'ations,  that  some  plants  are  periodiad  in 
their  efflorescence ;  or  from  some  unknown  cause,  disappear  for 
several  years  at  a  time ;  for  instance.  Orchis  spectabilis  was  found 
by  members  of  the  late  Botanical  Society,  eight  or  ten  years  ago ; 
and  although  the  most  diligent  search  has  been  made  for  it,  for  at 
least  five  years  past,  it  has  not  been  discovered  until  this  season, 
when  it  is  very  abundant,  and  has  been  found  in  various  parts  of 
the  District,  by  different  individuals.  I  have  also  observed  that 
Arethusa  bulbosa  is  very  abundant  some  years,  and  during  others 
extremely  rare.  About  five  years  since,  Batschia  canescens^  was 
found  in  great  abundance,  near  the  Race-course,  but  has  never 
been  seen   since." 

The  writer  has  had  many  similar  experiences.  In  180O,  be 
found  Sahularia  aquatica^  growing  very  plentifully,  on  the  niu<ldy 
banks  of  a  canal  basin,  near  Portland,  Me.,  but  has  never  been  able 
to  find  a  trace  of  it  since. 

CifpripexUum  cirietinum  was  found  some  years  ago,  in  the  vicin- 
it}-  of  Portland,  quite  plentifully,  bj'  Dr.  "NVm.  Wood.  Several 
times  during  the  next  five  jears  we  visited  the  locality,  but  found 
not  a  plant,  till  18G9,  when  we  gathereil  some  twenty  specimens. 

Again,  the  writer  botanized  in  the  vicinity  of  Seneca  Lake,  in 
company  with  Prof.  Wm.  II.  Brewer  of  Yale  College,  one  or  the 
other  of  us,  going  over  the  ground  quite  thoroughly  for  seven 
summers,  and  collecting  over  seven  hundred  species. 

During  these  seven  years,  many  species  appeareil,  disappeared, 
and  reappeared,  without  a])parent  cause,  and  without  perceptible 
change  in  the  climatic  or  other  conditions.  Among  these,  were 
liununculus  Purshii^  ApJectrum  hyemale^  Orchis  sjiectahiUs^  I^enj^ 
spora  andromedea,  and  others  not  now  remembered. 
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Probably  every  careful  botanist  wouUl  be  able  to  relate  similar 
experiences. —  J.  W.  Cuickering,  Jr.  WasJiinffton. 

MoosEWOOD  Fibre. —  At  a  recent  meeting  of  the  California 
Academy  of  Sciences,  Dr.  A.  Kellogg  presented  specimens  of  the 
bark  of  a  shrub  Dirca  palustrls  (Moose wood)  of  stronger  fibre 
than  any  hitherto  known,  obtainable  in  this  vicinity  by  tons  and 
in  the  valley  of  the  Mississippi  by  millions  of  tons. 

The  bark  presented  was  in  the  crude  condition  as  it  came  from 
the  Ramie  machine.  .  The  entire  shrub,  wood  and  bark,  is  suitable 
to  work  into  fine  quality  of  paper. 

If  desirable  to  separate  the  bark,  it  is  done  in  the  easiest  man- 
ner possible.  On  the  State  University  grounds  may  be  seen  a 
tree  four  and  one-half  to  five  inches  in  diameter.  Mixed  with 
silk  the  fibre  is  superior  to  Ramie.  P^ven  for  coarse  fabrics  it  ma}' 
prove  a  substitute  for  jute,  of  which  a  very  large  amount  is  annu- 
all}'  imported  into  the  Soutliern  States  for  baling  cotton.  The  tree 
is  familiar  to  us  as  Moose  wood,  but  has  not  heretofore  been 
brought  forward,  so  far  as  we  are  aware,  as  material  for  paper. 

Obione  Suckleyaxa  Torret. — In  our  Colorado  collections  last 
year  we  find  this  plant,  perhaps  the  first  time  gathered  so  far 
north. —  Thomas  Meehan. 

Botanical  Notabilia. — E.  A.  Thompson  of  North  Wobum  an- 
nounces a  wild  double-flowered  state  of  Saxifraga  Virghiiensis. 
We  have  heard  of  this  in  only  one  instance  before.  Rev.  N.  Cole- 
man finds  at  Grand  Rapids,  Michigan,  a  Trillium  grandiflonim 
"with  six  sepals  and  fifteen  petals,  all  green."  This  chlorosis 
monstrosity  occurs  occasionally,  but  we  have  never  seen  so  many 
floral  leaves.  Also  Ranunculus  Purshii  with  leaves  all  dissected 
although  the  plants  were  strictly  terrestrial,  rooted  in  merely 
moist  ground. 

Correction.  —  In  my  remarks,  in  the  last  number,  on  Quercus 
alba  var.  Gunnisonii^  I  wrote,  "  some  of  the  trees  have  the  bark  of 
Q.  cUba"  not  Tiane  of  the  trees,  as  was  printed.  —  Tuos.  Meehan. 

ZOOLOGY. 

The  Gregarious  Rat  of  Texas  (Sigmodon  Berlandiern). — 
This  is  a  burrowing,  gregarious  rat,  and  like  the  Prairie  dog  lives 
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in  towns  on  the  prairie.  Tiiej'  dwell  together  in  families.  They 
prefer  lij|:lit  sanrly  soil  on  tlie  prairie,  where  the  sliivcreil  limy 
sandstone  crops  out,  but  when  the  prairie  is  enclosed  and  culti- 
vated, the}-  take  possession  of  the  fencing,  and  burrowing  under 
the  bottom  rail,  excavate  sullicient  cells  and  construct  their  copious 
grassy  beds  there.  Out  on  the  prairie,  in  the  wild  state,  tlicy 
make  one  principal  burrow,  in  front  of  which  they  l)ile  up  the  earth 
that  conies  from  all  their  subterran<*an  galleries.  They  rarely 
extend  their  main  burrow  more  than  eigiit  or  nine  inches  in  depth, 
while  tiieir  underground  passages  are  seldom  more  than  four  or 
five  inches  below  the  surface.  Tliev  also  construct  several  secret 
outlets,  opening  ten  or  twelve  inches  from  the  main  hole,  which 
opening  tiiey  very  ingeniously  conceal  by  strewing  a  few  ^ass 
blades  over  it ;  and  so,  when  the  rat  iuinter  attacks  tlie  citadel  the 
inmates  escape  through  some  of  the  concealed  passages,  pjjj^ht  or 
nine  inches  deep  and  turned  a  little  to  one  side  in  the  main  h<»le,  is 
a  cavity  seven  or  eight  inches  in  diameter,  filled  with  fine,  soft  grass 
blades,  which  must  be  quite  warm  and  pleasant,  serving  the  family 
for  winter  quarters.  During  the  hot  months,  they  construct  nice 
grass  beds  in  a  basinlike  cavity,  which  they  dig  out,  under  the 
sides  of  large  tufts  of  grass,  or  little  heaps  of  !»rush.  The  above 
is  about  the  average  customs  of  the  distinct  families  in  reference 
to  the  manner  of  making  their  homes,  and  in  the  same  disstrit  t, 
in  suitable  soil,  thev  construct  manv  such  familv  residences,  anil 
cut  out  very  nice,  clean  roads  from  one  to  another  in  all  directions. 
The  m'ass,  weeds,  dewberrv  briers  and  evervthin^r  in  the  wav,  are 
cut  out  and  carried  away  leaving  the  road  about  two  inches  wide, 
underrunning  the  grass  and  other  rank  growths  that  may  fall  iu 

the  wav.     i  have  traced  some  of  these  roads  liftv  or  sixtv  vards, 

%■  ... 

upon  which  there  ha:l  been  so  nnich  labor  expendeil  that  it  could 
not  have  been  the  result  of  individual  enterprise.  These  roads, 
which  bear  the  indications  of  much  travel,  are  evidentlv  the  results 
of  a  unanimous  governmental  ellbrt.  They  are  found  universally 
in  their  cities,  and  passing  from  house  to  house  there  are  many 
cross  roads. 

This  Hat  has  a  large  tliiek  head,  n(»thing  remarkable  about  the 
mouth  and  nose,  eyes  full,  black  and  lustrous,  ears  half  of  an  inch 
high  and  nearly  circular ;  neck  very  short,  body  short  and  large ; 
tail  three  and  three-fourths  inches  long,  clothed  with  XQvy  short, 
thick  set  hair  ;  feet  with  ^\\q  toes,  nails  strong.    No  check  pouches ; 
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no  grooves  about  the  incisors,  not  very  long  liairs  or  "  smellers  " 
on  the  nose.  Coloration  ii  brownish  gniy.  —  G.  Lixckoum,  Ijong 
Poii\t^  Texfis, —  Communicated  hi/  the  K<mitfisonian  Institution, 

Notes  ox  Cemiostoma.  —  I  dosire  to  correct  a  statement  made 
by  Mr.  Mann  in  the  June  number  of  the  Xati:ralist.  ]).  3^39,  viz., 
that  Cemiostoma  coffeeUnm  is  *•  the  only  species  of  Cemioatoma 
which  is  known  outside  of  the  limits  of  Europe." 

This  is  a  mistake.  In  tiic  *•  Transactions  uf  the  London  Entomo- 
logical Society,"  Ser.  2,  Vol.  v,  pp.  21  and  27,  and  in  8or.  3,  Vol. 
ii,  p.  101,  certainly  two,  and  if  my  memory  is  not  at  fault,  three 
Bpecies,  are  described  from  India,  and  in  Vol.  iii,  p.  23,  of  the 
'^Canadian  Entomologist,"  I  have  describe<l  a  species,  as  C.  albella^ 
which  I  had  then  found  raining  the  leaves  of  poplar  trees  (Populus 
cdba^  P.dihtatn  and  P.  monUifern),  Since  then  I  have  found  it 
also  raining  the  leaves  of  willows  {Salix  alba  and  S,  Babfflonica). 
It  resembles  C.  suHineUa  verv  closely  and  as  SuttiueUa  mines  the 
leaves  of  /*.  trem^iloiden  in  Europe,  I  shall  not  be  surprised  if  it 
proves  to  be  that  species.  It  would  be  ditHcult,  if  not  impossible, 
now  to  ascertain  the  original  food  plant  of  C  ausineUa  (if  cdbella  is 
identical  with  it).  But  it  would  not  be  very  surprising  if  it  fed  on 
the  weeping  willow,  and  has  followed  its  migrations  from  a  time 
perhaps  anterior  to  that  when  tlic  II(»brews  hung  their  harps  upon 
the  willows  by  the  rivers  of  Babyhm. 

If  therefore  C.  nibelbi  is  only  a  synouyme  of  C.  svsinplla,  it  is  a 
European  or  Asiatic  speci(»s.  And  judging  from  the  food  plant, 
C.  Cf)ffeellum  is  also  an  Asiatic  (or  African?)  species.  It  would 
thus  seem  that  we  have  as  yet  no  indigcMious  species  of  Cemhstoma. 

Mr.  Stainton,  Dr.  Clemens  and  others,  mention  a  "  spring  brood," 
a  "fall  brood,"  etc.,  of  Microlejndoptera,  At  page  184  of  Vol.  iii, 
Can.  l*>it.,  I  have  stated  as  the  result  of  my  observations  that 
the  Lithoctdhtidtv  (in  which  family  1  would  include  Lithocxdletis^ 
Leucanthiza,  Pfu'locui.^tifi^  Cemiosfomn.,  Tisrheria^  and  perhaps 
Lyrmetia)  continue  to  propagate  their  species  as  long  as  the 
weather  remains  warm  enough :  so  that  the  number  of  gener- 
ations in  a  year  is  (subject  to  the  length  of  time  passed  by  each 
species  as  larva,  pupa  and  imagt^))  a  nujre  (luestion  of  climate,  and 
that  tlie  different  generations  overlap  each  other  so  that  there  is  no 
such  thing  as  separating  them  into  distinct  broods.  This  is  like- 
wise true  of  some  species  of  Gracillaria,    1  do  not  know  how  it  is 
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as  to  Lt/onptia  of  which  we  have  hut  one  species  describctl  by  Dr. 
Clemens  IVom  a  single  cuptiire<l  Jm^o.  But  t  am  glwl  to  wc  that 
Mr.  Maiin's  ohservations  oa  to  the  niimljer  of  hrootiB  of  C.  coff^l- 
Ivvi,  I'onflrra  mine  as  to  the  LithnrtilUtidm  generally. 

Mr.  Mann  writes  the  termination  of  the  HpeclHc  namcA  of  the 
ZVneina,  vUum  insteail  of  ella.  As  a  matter  of  grammatical  [xirity 
thU  may  be  well  enough,  hut  the  terniinutiou  dla  has  liecn  so  unl- 
versally  aJopted,  and  in  use  so  long  that  it  is  too  laU'  dow  U> 
change  it, ami  as  a  mutter  of  convenience  it  had  better  be  retained. 
—V.  T.  C,  Covington,  Ky. 


tnv.  Rattl)!  op  thr  Rattlesnakf..  —  Being  interested  in  th« 
controversy  now  in  progress  in  the  pages  of  the  NATOtAUn 
relative  to  the  use  of  the  caudal  apitendago  of  the  rattlesnake,  and 
tenoning  that  all  the  facts  concerning  it  must  be  duly  considered 
before  any  ilelinitc  conclusion  can  tie  arrived  at,  1  hare  preMttDol 
to  prulfer  my  mite  and  suggest  some  inquiries,  the  considcrntion 
of  which  may  throw  some  light  on  the  subject. 

All  movements  of  the  animal  are  accompanied  by  the  peculiar 
sound ;  at  least,  such  is  ray  observation  and  I  have  hat!  anple 
opportunities  for  observing.  The  more  forcible  or  vigorons  Ibn 
movement  the  louder  the  rattle.  Wiien  moving  Ihrongli  tall  still 
grass  the  sound  emitted  is  much  louder  than  when  the  movetnents 
are  not  so  retarded.  This  peculiarity  1  noticed  two  yeara  ago 
when  on  the  frontier  in  this  state.  One  day  while  sitting  iu  the 
door  of  my  tent,  a  large  rattlesnalcc  appeared  on  the  trumped 
grotmd  in  front.  lie  seemed  to  be  moving  "  leisurely  "  «<■»»«,  hU 
movements  being  attended  with  a  "gentle"  rattle.  After  watching 
him  about  two-thirds  the  way  across  the  tramped  gronn<l,  1  started 
toward  him,  when  he  increased  his  speed  and  the  rattling  eooiul 
correspondingly  increased  in  frequency  and  character.        • 

Inquiry  A.  Is  the  rattling  produced  by  vital  or  iDcoltunlcm] 
means?  The  increased  rattling  when  the  movements  are  n>tan)cd 
would  seem  to  indicate  the  latter.  The  rattle  of  llif  dead  animal 
when  moved,  emits  the  same  peculiar  sound,  or  shalving  tbe  ra^ 
tie  in  the  closed  hand  is  attended  with  a  like  result,  the  booimI 
being  somewhat  muffled  in  character,  dependent  mion  being  con- 
veyed through  the  hand.  The  greater  tlie  numlier  of  GegtiK*nt«  in 
the  rattle  the  greater  the  sound  ;  the  larger  ones  emitting  tbe 
louder  sound  but  being  of  a  lesser  pitch  than  the  smaller  ones. 
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Inquiry  B.  Does  the  fact  of  the  increase  of  the  number  of 
segments  with  the  age  of  the  animal  militate  or  substantiate  the 
theory  of  "Natural  Selection"  as  applied  to  the  phenomena?  The 
older  the  animal  the  londer  the  rattle.  It  seems  to  me  that  this 
fiict  tends  to  disprove  the  mimetic  claim  of  Prof.  Shaler  and  the 
"self-protective"  feature  of  Mr.  Henderson.  Both  of  these  features, 
Mimicry  and  Protection ,  may  be  included,  but  neither,  nor  both 
combined,  will  account  for  the  whole  of  the  phenomena,  in  rela- 
tion to  this  fact — the  3'oung  requiring  greater  facilities  for  obtain- 
ing food  and  more  extensive  measures  for  protection.  —  T.  W. 
Deering,  Leavenworth^  Kanms. 

Venomous  Fish.  —  It  is  generally  known  that  the  wounds  in- 
flicted by  the  weevers  {Trachinus)  of  our  coasts,  and  by  the  sting- 
rays, are  rendered  poisonous  by  a  mucous  excretion  adhering  to 
the  spines  of  the  head,  back,  and  tail  of  these  fishes ;  and  a  most 
perfect  poison-organ,  analogous  to  the  poison-fang  of  snakes,  was 
described  some  years  ago  by  Dr.  Giinther  in  two  fishes  {ThalassO' 
phrtfne)  from  Central  America.  Dr.  Lc  Juge  has  found  at  the 
Mauritius  another  still  more  dangerous  kind  of  venomous  fish ;  it 
"was  long  known  to  ichth^'ologists  under  the  name  of  Synanceia 
verrucosa,  and  is  readily  recognized  b}'  its  monstrous  appearance, 
the  head  being  deeply  pitted,  and  the  bodj'  scalelcss  and  covered 
with  warts.  It  is  by  no  means  scarce,  being  found  tliroughout  the 
Indian  Ocean,  and  known  at  the  Mauritius  as  the  "LafTe."  There 
are  thirteen  spines  in  the  dorsal  fin,  each  provided  at  its  base  with 
a  bag  containing  the  poison,  and  with  a  pair  of  deep  grooves  along 
which  the  poison  is  guided  to  the  wound.  As  in  all  the  other  fishes 
of  this  kind,  the  poison-apparatus  is  merely  a  weapon  of  defence, 
and  comes  into  action  when  the  fish  is  seized  or  trodden  upon. 
The  action  of  fish-poison  upon  the  human  organism  appears  to  be 
less  rapid  than  that  of  snakes ;  though  patients  who  neglect  to 
apply  remedies  similar  to  those  used  for  snake-bites  expose  them- 
selves to  serious  consequences,  which  may  terminate  even  fatally. 
In  one  case  a  fisherman  died  on  the  third  day  from  a  severe  wound. 
Dr.  Le  Juge  mentions  that  the  fishonnen  of  Mauritius  successftilly 
apply  poultices  of  the  leaves  of  a  composite  plant,  Microrhynchus 
sarmentosus,  (  Transact.  R,  Soc.  of  Arts  and  JSciences  of  Mauri- 
tiuB^  1871.) — Academy, 

ViTALrrT  OF  Reptiles. —  I  wish  to  draw  your  attention  to  some 
experiments  by  the  Rev.  William  Buckland,  as  well  on  account  of 
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tlieir  interest  as  to  prevent  their  nee<lless  repetition.  I  do  not 
recollect  where  I  found  the  account  of  thcin,  l)ut  I  give  the 
substance  from  meniorv.  Twelve  fro^s  were  carefully  woijrhcil 
and  placed  in  holes  drilled  in  limestone,  and  the  holes  were  covered 
with  glass  lids,  cemented  with  clay,  and  the  p^lass  protecte*!  l»y 
slate,  also  cemented  with  clav.  Twelve  wen?  treated  in  the  same 
way  in  a  block  of  compact  sandstone,  and  another  lot  were  placed 
in  holes  drilled  in  the  trunks  of  trees.  At  the  end  of  a  year  they 
were  examined.  Those  in  the  wood  were  (U»a<l  and  partly  decuytnl, 
as  were  those  in  the  samlstone.  About  half  of  those  in  limestone 
were  living  au<l  of  these  all  but  two  hatl  lost  weight ;  an<l  two  had 
increased  in  weight.  The  cement  closing  the  cell  of  one  of  these 
was  cracked  so  that  small  insects  mav  have  found  their  wnv 
into  it.  and  served  as  food  ;  and  although  no  crack  couhl  be  found 
in  the  cell  of  the  second  it  was  i>robablv  fed  in  the  same  wjiv,  as 
in  a  third  cell,  also  without  an}'  discoverable  crack,  in  which  the 
frog  was  dead,  several  small  insects  were  found.  The  living  frogft 
were  close<l  up  again,  and  at  the  end  <7f  the  second  year,  all  wito 
dead.  The  frogs  were  examined  frequently,  during  their  confine- 
ment, by  removing  the  slate  without  disturbing  the  glass,  and  in  all 
cases  the  living  ones  were  found  not  torpid,  but  awake  and  ai-live. 
—  W.  K.  BuooKS,  K^u.spfinsioti  Bridtjf'^  X,  Y, 

Chang K  of  THMPKUATriiK  in  AVatek  Coxtaixixo  Rkc^kxtly 
Fektilizki>  Shad  p](;(;s. —  In  the  Se|)temlK*r  number  of  the  Nau- 
KALisT,  l>s71,  the  (piestion  was  asked,  '*  Can  any  one  give  us»  uu 
exi)lanalion  of  the  furl  *'  that,  as  reported  by  A.  S.  Collins,  when 
shad  eggs  swell  after  impregnation,  the  water  in  the  ])an  becomes 
about  10°  colder?"  Such  a  fact  requires,  of  course,  careful  and  re- 
peated observation  to  establish  it.  But,  in  connection  with  it,  the 
following  (from  ''Nature,"  January  ix.  \Hl'>)  has  some  interest. 
At  the  Academv  of  Sciences,  l*aris,  January  2d.  '"a  note  on  the 
heat  absorbed  durinji:  incubation,  bv  M.  A.  Moitessier,  was  com- 
municate<l  by  M.  Balard.  The  author  finds  that  the  specilic  lieat 
of  fecundated  is  l(?ss  than  that  of  unfecundate<l  (^j'lrs  when  treated 
in  the  same  manner,  and  infers  that  a  portion  of  the  heat  absorbed 
bv  the  former  (hirinjj  incubation  is  transformed." 

According  to  the  recognized  use  of  the  term  ''specific*  heat,*' 
it  is  obvious  that  this  statement  should  have  been,  that  the  si)e- 
cific  heat  of  fecundated  eggs  is  fjreater  than  that  of  unfecundateJ 
ones ;  as  heat  is  said  to  be  absorbed  by  the  former.     The  tran^- 
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formation,  however,  which  is  referred  to,  is  exactly  what  occurred, 
to  the  mind  of  the  writer,  upon  reading  the  item  concerning  shad 
eggs ;  but  he  was  diffident  about  expressing  it,  until  meeting  with 
the  above  confirniation,  both  of  the  fact  and  of  the  explanation. 
There  are  few  cases  more  satisfat^tory,  in  favor  of  the  correlation 
between  life-force  (growth-force,  bioplastic  force)  an<l  the  other 
physical  forces,  than  heat.  —  II.  I1aut!*iioknk,  Philadelphia, 

Another  Note  o\  the  Same. — ^ly  idea  is  that  germination  in 
the  seed  of  plants  requires  heat,  so  does  the  impregnation  of  the 
eggs  named.  Hence  the  absorption,  so  to  speak,  of  the  heat  from 
the  water.  AVe  all  know  that  conception  in  the  animal  requires 
boat,  making  the  conclusion  above  ol)vious.  —  N.  Coleman, 
Otsego^  Michigan, 

Nest  and  Koos  of  IlELMiNTHOniAiiA  Lucle. — This  interesting- 
little  bird  was  discovered  in  Arizona,  nnd  first  described,  by  Dr. 
Cooper  (Proc.  Cal.  Acad.  l«r,2,  11,  Il'O)  and  :  fterward  written 
about  by  tlie  same  gentleman  (H.  of  Cal.  84),  by  liaird  (Rev.  178) 
and  by  ourselves  (Ibis,  \HiUl  'iilO  ;  Proc.  Phila.  Acad.  IH(U\,  70)  ; 
this  is  its  record,  up  to  date,  the  nest  and  eggs  remaining  unknown. 
Lieut.  Charles  Bendire,  U.S.A.,  writing  to  us  from  liis  camp  near 
Tucson,  Arizona,  May  II),  1872,  says:  *' 1  found  to-day  the  nest 
of  a  very  small  warl)ler,  four  inches  long,  which  has  a  ])right  chest- 
nut spot  on  the  crown,  and  the  tail  coverts  of  the  same  color,  the 
other  upper  i)arts  cinereous,  the  lower  parts  <lull  white.  I  cannot 
find  it  in  Baird's  work.  The  eggs,  four  in  number,  are  nearl}' 
globular  in  shape,  and  hardly  larger  than  those  of  a  hunnningbird, 
white,  with  fme  red  spots  on  the  larger  end.  1  am  afraid  I  shall 
be  unable  to  save  them,  as  they  contain  large  embryos.  The  nest 
was  placed  betwtjen  the  bark  and  main  wood  of  a  deatl  mezquite 
tree,  about  four  feet  from  the  ground." — Elliott  Coles. 

OcCUUREXCE     of    ('oUCirs     FLY<^ATCnEK    IN    THE    UnITED    StATES. 

The  same  valued  correspondent  speaks  of  fniding  this  bird  near 
Tucson ;  it  has  not,  1  believe,  been  hitherto  taken  north  of  Mexi- 
co. It  is  a  slight  northerly  variety  of  the  Tt/rcninus  meluncholi' 
CM«,  a  species  of  wide  distribution  in  Central  and  South  America. 
—  Klliott  ColE;-. 

The  Food  of  the  Black  Bear. —  A  few  days  ago  I  secured 


for  the  miteoum  of  this  college  a  fine  specimen  of  the  HUrIc  1)c«r 
( Uf*H»  Americaniis)  cnnght  in  the  neighlraring  town  of  IVvnutl, 
Vermont.  In  his  stomach  there  was  not,  apparently,  a  paiticl*  of 
animal  food,  but  that  organ  was  well  tllle<I  w'ltb  ri^table  aab- 
stanei's,  the  stulks  anj  corms  of  the  Indian  Tiiruip  (AriMtam  tri- 
phyllum)  being  among  the  most  abundant.  The  hear  was  \-^t\  fat, 
but  whether  his  excellent  condition  was  brought  ahont  wholly  hy 
vegetable  food  is  not  known.  —  Sasborn  Tenkkit,  MlUiamt  (.'<rf- 
Uge,  Jam  12,  1872. 

A  nSw  Locality  fob  Znnites  celhrhtu  Miiller.  Liring  apiKJ- 
mens  of  this  imported  species  were  received  by  ine,  last  fall,  IVoin 
llr.  Samuel  Powel,  of  Newjxirt,  R.  I.  They  were  fonnd  liy  Mr. 
David  Coggoi^hall  in  bis  cellar.  As  is  well  known,  the  apeclM 
has  already  bucn  detected  in  almost  every  seaport,  froid  New 
York  to  Halifax.  — W.  G.  Binney. 

TiiE  Bliko  Cuavkish. —  In  the  last  number  of  the  Natitkalist, 
p.  410,  Prof.  Cope  proposes  the  genus  Orconeetes  for  tli*  Cam- 
barun  pelluciibis  of  the  Muramoth  Cave  and  hia  siippoKd  new 
epecies  from  tlie  Wyandotte  Cave,  "on  ncconnt  of  the  nlwcncs 
of  Tisual  organs,"  and  states  that  "  Dr.  Hagen's  view  [in  rpgKrd- 
ing  the  species  as  a  Cambarus]  may  be  the  result  of  the  objediona 
which  formerly  prevailed  against  distinguishing  either  specieis  or 
genera  whose  cbnracters  might  be  suspected  of  having  been  derived 
irora  others  by  inodillcatioit,  or  assumed  in  descent.  The  pr^ 
Tailing  views  in  favor  of  evolution  will  remove  this  objeclioa." 

My  objection  to  the  separation  of  Cumbanu  pflluculH»  ttom 
the  other  species  of  the  genus  simply  because  the  eyes  wer«  nidi- 
mentary,  was  based  on  the  fact  that  there  are  known  cave  insects, 
as  for  instance  the  genus  Mac/iaerltea  with  seven  specie^,  In  wblch 
tiui  fi-mitles  are  blind,  while  the  maiea  have  well  ilKvel/yjitd  ty**-  I 
did  not  mention  the  fact  in  my  monograph  becJinse  its  discovoty 
woe  nearly  ten  years  old,  often  mentioned  and  nell  known  by 
those  who  have  studied  the  cave  insects. 

Would  Prof.  Cope  have  the  cruelty  to  separate  bnaband  aad 
wife  so  fur  as  to  put  them  in  different  genera  hecauBC  one  of  tbnn 
is  blind  and  the  other  not?  If  the  prevailing  views  In  favor  at 
evolution  deman<l  such  a  separation,  would  it  not  be  mora  tianun, 
and  ]>erfaapsmore  courteous  to  the  Ibmtninc  sex,  to  wait  a  little 
while  until  the  poor  males   shall  be  able  to  follow  tbclr  raon 


GEOLOGY.  495 

advanced  wives?  It  is  rather  hard  for  Nature  to  follow,  or  even 
compete,  with  the  fast  driving  of  the  evolutionary  disciples,  but  as 
she  is  after  all  a  very  good  natured  old  lady  I  have  no  doubt  she 
will  do  her  best  not  to  stay  too  far  behind  the  prevailing  views  of 
evolution. 

Concerning  the  new  species,  ^^  0.  inermia^**  the  description  of 
the  single  specimen  does  not  give  any  character  by  which  to  sep- 
arate it  fVom  the  old  species,  C,  peUucidus,  I  have  not  seen  Prof. 
Cope's  type,  and,  though  he  states  that  his  specimen  is  a  male, 
he  omits  to  inform  us  to  which  of  the  two  forms  of  males  it 
belongs,  but  his  description  applies  perhaps  to  the  second  form  of 
the  male,  the  characters  of  which  are  always  less  marked  than  in 
the  first. —  Db.  H.  Hagen. 

GEOLOGY. 

New  and  Remarkable  Fossils. —  We  copy  ftrom  the  "  College 
Courant "  the  following  summary  of  tlie  latest  published  results 
of  Prof.  Marsh's  expeditions  to  the  West ; — The  extensive  collec- 
tion of  fossil  vertebrate  remains  which  were  made  in  the  West  by 
the  Yale  expeditions  of  1870  and  1871,  arc  yielding,  in  the  hands 
of  Professor  Marsh,  results  of  the  greatest  value  to  pala:on- 
tological  science.  Ten  important  papers  upon  the  new  material 
thns  obtained  have  already  been  contributed  by  ^'  this  indefatigable 
palaeontologist"  to  the  ^^ American  Journal  of  Science,"  the  last 
three  of  which  relate  exclusively  to  the  collections  of  1871.  The 
first  of  these  later  papers,  published  in  April,  contains  a  descrip- 
tion of  some  I^rosaurian  remains,  additional  to  those  discovered 
by  the  expedition  of  1870,  of  which  an  account  was  pub- 
lished about  a  year  ago.  To  the  gigantic  species  of  ptero- 
dactyl then  obtained.  Professor  Marsh  gave  the  name  I^terodac- 
tylus  occidentalis.  The  expedition  of  1871,  in  exploring  the 
original  locality  in  Western  Kansas,  not  only  obtained  further 
portions  of  the  same  skeleton,  but  secured  other  specimens  which 
prove  the  existence  of  two  other  gigantic  pterodactyls  during  the 
later  Cretaceous.  The  characters  of  Pterodactylus  occidentalis 
are  derived .  from  the  study  of  portions  of  five  individuals.  They 
show  clearly  that  the  species  belongs  to  the  short-tailed  or  true 
Pterodactyls,  and  that  it  contains  some  of  the  largest  ^^  flying 
dragons  "  yet  discovered,  the  spread  of  wing  in  these  individuals 


400  f;EOLooY. 

being  from  oightocn  to  twenty  feet!  Its  large  tearing:  teotli 
dearly  in<lioate  the  carnivorous  and  predaceons  habits  of  the  k|k»- 
cies,  and  its  fooil  was  doubtle.^s  fishes  whieh  it  captured,  prol>:ib!y 
by  plunging  into  the  water  like  the  |)elican.s  and  other  similar 
birds.  Two  new  spei'ies,  P,  hvjmH  and  P.  vohtx^  an?  also  doscribod 
in  the  same  paper.  The  former  was  even  more  gigantic  than  llic 
one  just  montione:!,  being  at  ieist  doul)Ie  its  l>ulk  and  measuring 
from  tip  to  tip  of  the  expanded  wings  fully  twenty-two  f<4?t  I 
P,  i*ehx  was  about  two-thirds  tliis  size,  having  a  spread  of  wing 
of  from  twelve  to  fifteen  feet.  The  great  interest  attaching  to 
these  fossils  lies  in  the  fact  that,  up  to  the  time  of  their  discover)', 
no  remains  of  these  living  Saurians  had  been  detected  in  this 
countrv.  although  thev  are  found  abundantly  in  the  Cn»taceous 
of  Europe. 

In  tlie  same  number.  Professor  Marsh  announces  that  the 
Mosasauroid  reptiles  were  protecte<l  by  osseous  dc>rmal  plates. 
Sjjecimens  belonging  to  the  genera  Eth^stostinrua^  Lifjdon^  Hoh*ih- 
(hts  and  Clidnsh'S  have  been  obtained  with  these  plates  attached. 
These  derujal  ••  scutes,*'  as  they  are  termed,  an*  fpiadrilateral  in 
form,  with  the  margin  of  the  upper  side  more  or  less  lievelleiK 
so  as  to  a(hnit  an  imbricate  arrangement;  alternate  rows  of  <lif- 
ferent  sizes  and  shapes  thus  producing  a  complex  pattern.  The 
cranium  was  probably  not  thus  protected. 

In  the  Mav  ''Journal  of  Science*'  Professor  Marsh  describes  the 
remarkable  niirantic  swinnning  bird,  discovered  in  Western  Kan- 
sas,  to  which  he  gives  the  nam'.*  Ilf^spf^rornia  rofjiiJis,  The  skele- 
tons of  five  individuals  of  this  species,  m<a*e  or  less  complete,  were 
obtained.  From  these,  it  apjK'ars  that  while  Ilesperornis  tlillers 
widelv  from  all  known  birds,  recent  or  extinct,  it  has  its  nearest 
living  allies  in  the  C'olymbidje,  or  divers.  The  skeleton  complete, 
wouhl  UN'-isun*  Mbont  five  feet  nine  inches  from  the  apex  of  the 
bill  to  tlu'  extremity  of  the  toes.  Tiie  extremi'  raritv  of  birds  in 
the  ('ret:u-eous  fonnation,  even  of  any  kind,  renders  this  «liscover\* 
of  gre:it  imjmrtance.  Hut  it  is  esj)ecially  so.  when  it  is  remem- 
bered th.Ml  Jill  the  birds  hitherto  discovered,  either  in  the  Creta- 
ceous of  this  country  or  of  Knrope,  are  of  com|)aratively  snxall 
size,  ami  %:'!.;i>g  to  still  existing  families;  ."-uch  as  the  swan-like 
bird  (/.</"/•// ''.s),  the  wading  birds  {Pnh'nf rl tnjn) ^  thi»  rails  {Tihtt^i- 
tor)u'.s)^  and  the  cormorants,  ((TnimlfU'ns)^  which  Professor  Marsh 
has  alreadv  described  from  the  American  Cretaceous. 
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But  the  most  valuable  of  Professor  Marsh's  papers  is  the  last, 
which  api>ears  in  the  "Journal  of  Science"  for  flune.  It  is  a  re- 
view of  the  **  Structure  of  the  Skull  and  Limhs  in  Mosasauroid 
reptiles,"  inacle  possible  only  hy  the  richness  of  tlie  Yale  Museum 
in  the  remains  of  tliose  remarkable  animals.  Though  tliis  paper 
is  almost  entirely  a  technical  one,  yet  the  results  are  obviously 
of  high  scientific  interest.  Prof.  Marsh  shows  that  the  ([ua<l- 
rate  bone  of  the  skull  as  giviui  by  Professor  Cope  shouUl  be 
reversed,  by  finding  a  skull  of  LvstftsoKruft  with  this  bone  in  i)osi- 
tion.  Moreover,  his  exi)lorati(>ns  have  <liscoven'»l  the  stapos,  the 
columella,  the  quadratoparietal  arch,  the  malar  nrch  and  the 
pterotic  bone,  belonging  to  the  cranium  ;  and  have  proved  the 
exact  character  of  the  anterior  limbs  and  the  presence  of  poste- 
rior limbs  in  these  reptiles.  They  also  show  that  the  netrk  in  the 
Mosasaurus  grou[)  was  unusually  short.  Two  new  genera,  //'^v^>- 
fKiunts  and  lihinosanrt's,  are  ^lescribed  ;  under  the  former,  four 
new  species  are  included.  lilnnftsmims  mirrnmns  Marsh  and 
I^tlf.'itfostfurnit  t'rx  Marsh,  are  also  here  di'seribed.  The  paper  is 
illustrated  by  four  admirable  lilhograi)hie  plates. 

MICROSCOPY. 

Cklls  rou  ^rorNTiN«;  Oii.iKcTs. —  A  re<'ent  dlseussion  (m  this 
subject  at  the  (.^uecrkett  Microseopleal  (.'ImIi  in  i.(.ndon,  drvrloped 
several  im^jortant  sngjieslions. 

Z,'.'(«7  ft  lis,  Mv.  James  Snii'.li  intro-lnced  the  .^nlsjeet  by  a  j>a[)or 
"On  Cell  Mountinii."  lb'  n.^id  (•■•1I-.  of  ,-i!ieet  lead;  llatlriiinir 
the  sheet  <ni  a  [)late  ««f  ;.:lass  I.y  rnhbinL^  with  an  ivory  |>ap«r  knife, 
and  cutting  or  pnnvliin;^  eells  wlii«-h  w^'n*  sulisennentiv  llat'n'ned 
bv  pressure  belueeii  tw«)  ordinarv  uLe^"^  slides.  Dr.  ^Matllicws 
su;mested  llal.t<'nintr  llu'  lead  upon  a  phile  of  i:la>s.  by  rolling, 
ami  cross  rolling,  with  a  pii'cc  of  l»:ironMt«'r  triln'.  The  (.'liairnian. 
Henry  Lee,  Ksu.,  reniarke<l  that  Dr.  JJowejl»:iiik  had  for  v«'ars 
used  exflnsi\ely  lea  h'ad  for  his  snmller  ei'lls  :ind  roniiiic.m  phnnb- 
ers' lea<l  for  his  larni'r  eclls:  ;ill  liis  larui"  eolliclion  of  >i)()n;xes 
were  sueeessrnllv  mounted  in  this  wav.  The  seerelarv,  Mr.  T.  C. 
White,  had  been  in  the  habit  lor  jnanv  ve:irs  of  n>in<r  C(^lls  of  thin 
sheets  known  as  *•  piitlern  lead  "  used  by  dentists  :  the  cells  being 
easih'  stuck  on  with  marine  glne,  and  not  melting  if  the  slide 
shoukl  be  made  nearly  led-hot. 

AMElt.  NATUKAUST,  VOL,.  VI.  32 


498  MiCROSCOPr. 

Thi  celh,  Mr.  Riclmrds  had  used  cells  of  rather  thin  tin  foil, 
cut  out  with  two  punches  with  a  piece  of  tube  between  to  keep 
tlicin  the  riglit  distance  apart :  tliese  cells  were  fastened  on  by  a 
solution  of  ghie  and  treacle  drie<l  on  and  then  moistencil  cnoiigti 
to  stick  them,  the  cells  being  so  thin  that  any  liquid  cement  would 
have  run  in.  The  chairman  commended  the  tin  cells  introduced 
by  Mr.  Sutlblk ;  he  having  used  them,  fastening  them  on  with 
marine  glue  with  great  satisfaction :  Dr.  Matthews,  however, 
objected  to  them  because  they  melt  so  easily  if  the  slide  be  over- 
heated. 

Zhir  cells  and  vulcanite  cells  were  favorably  mentioneil  by  Mr. 
AVhite,  the  former  bearing  great  heat  without  melting,  and  the 
latter  resisting  the  action  of  acids :  but  Mr.  Mclntire  found  the}* 
had  a  tendency  to  chip  olf. 

[The  exponsiveness  of  glass  cells,  when  used  in  large  quantities, 
is  the  continual  occasion  of  a  demand  for  some  good  substitute. 
Tin  cells  are  largely  used  in  this  country,  being  often  fastened  on 
by  gold  size  whose  only  fault  is  that  it  dries  so  slowly  that  the 
cells  require  to  be  fastened  on  long  before  using,  or  with  tlammar 
varnish  or  Bell's  cement.  Doubtless  the  lead  cells  will  hereafter 
be  used  by  man}'  who  desire  to  preserve  a  great  many  specimens 
but  cannot  afford  to  spend  unnecessarily  on  an  elegant  mounting. 
It  would  seem  that  some  of  the  dealers  might  prepare  and  sell 
them  at  a  price  that  wouhl  be  remunerative  to  themselves,  and 
at  the  same  time  an  accommodation  to  buyers.] 

The   Common    Pauaboloid   as   ax   Immersion    iNSTnrMEXT. — 
Notwithstanding  the  introduction  into  use  of  special  contrivances 
as  hnmersion  paraboloids,  it  may  not  have  occurred  to  all  who  use 
the  microscope  that  the  ordinary  form  of  parabolic  illuminator  is 
capable  of  being  used  wet  with  excellent   results.     Plaring  the 
microscope  in  a  vertical  position,  and  greasing  the  ro<l  in  the  cen- 
tre of  the  paraboloid  to  keep  the  water  from  running  out  by  the 
side  of  it,  the  cup  of  the  paraboloid  is  tilled  with  water  heaped  up 
as  far  as  can  be  without  running  over,  and  then  brought  up  until 
the  water  comes  in  contact  with  the  under  surface  of  the  slide 
The  direction  of  the  rays  leaving  the  paraboloid  is  not  altered  b; 
this  arrangement,  but  dispersion  at  two  surfaces  is  avoi<le<1  an 
the  rays  enter  the  object  slide  without  the  usual  refraction  and  t 
such  an  angle  as  to  sutl'er  total  internal  reflection  before  rcachii 
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the  objective.  AVith  the  highest  objectives  generally  used  wiHi 
black  ground  illiiminntion,  as  a  Jth  of  75°  to  110^,  the  object  seem-^ 
no  brighter  than  usual,  but  the  field  is  free  from  the  foggy  ditluse 
light,  otherwise  present,  and  the  object  appears,  beautifully  dis- 
tinct, upon  a  jet  black  ground.  P^ven  a  ^th  or  Jth  of  130"^  gives 
the  same  effect  of  a  deep  black  background,  and  shows  the  object 
with  good  stereoscopic  efl'ect  in  Wenham's  binocular.  AVith  oJ>- 
jectives  of  170°,  the  main  elfect  is  that  of  a  dark  backgrouiul. 
though  not  so  perfect  as  with  the  lower  angles. —  T.  D.  B. 

BicHKOMATic  Vision. —  Mr.  J.  W.  Steplienson,  inventor  of  the 
recent  binocular  microscope  which  bears  his  name,  has  noticiid 
that  if  different  colors  are  presented,  simultaneously,  to  the  two 
eyes,  the  sensation  produced  will  be  that  of  neither  of  the  two 
colors,  but  of  one  which  would  be  produced  by  mixing  them 
together.  If  the  colors  presented  are  strictly  complementary,  the 
effect  will  be  that  of  common  white  light ;  as  tlie  two  briglit  col- 
ored disks  produced  in  the  field  of  a  microscope  by  a  double 
image  prism  and  a  selenite  plate,  become  white  where  they  ov*>r- 
lap.  The  effect  is  best  studied  witli  the  binocular  microscope  an<l 
polariscopc.  A  plate  of  selenite  is  introduceil  so  as  to  give  both 
fields  of  a  bright  conspicuous  color ;  and  then  a  film  of  mica  is 
interposed  in  the  course  of  the  rays  supplying  one  tube,  of  such 
thickness  and  position  as  to  give,  by  retardation,  a  color  as  nearly 
as  possible  complementaiy  to  the  first.  One  field,  lor  instance, 
may  be  a  bright  red,  and  the  other  a  bright  green,  while  the 
observer,  viewing  both  at  once,  will  see  only  a  colorless  field.  By 
an  ingenious  changing  of  tlie  phites  by  which  the  colors  are 
pro^^hiced,  both  fields  ma^'  be  gradually  changed  to  totally  dilferent 
colors,  the  complementary  ciiaracter  being  maintained  throughout 
the  change,  without  any  knowliMlge  of  tlie  change  on  the  part  of 
the  observer.  If  the  color  of  one  field  is  entirely  removed,  the 
observer  becomes  slowly  and  feebly  conscious  of  the  color  of  the 
other.  The  optical  and  pliysiological  bearings  of  this  discovery 
are  obvious  and  interesting. 

New  Arrangement  OF  Spuing  Clips. —  Miller  Bros.,  of  122;3 
Broadway,  X.  Y.,  are  manufacturing  a  contrivance  which  must  be, 
for  certain  purposes,  a  very  convenient  substitute  for  Dr.  Maildox's 
spring  clips.  It  consists  essentially  of  a  mahogany  strip,  of 
suitable  size,  grooved  upon  its  upper  surface  and  protected  with 
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pins  ill  such  manner  that  a  dozen  slides  can  lie,  side  by  side, 
socnrely  upon  it.  An  equal  number  of  thin  brass  wires  isprlug 
from  one  side  of  the  block,  an<l  arc  bent  down  so  that  thev  can  l>c 
easily  made  to  press  upon  the  centres  of  the  covers,  to  hold  them 
in  position  while  the  balsam  or  other  mounting  material  is  hard- 
ening. Little  cork  disks  are  furnished  to  place  upon  the  covers 
and  beneath  the  springs.  For  some  uses  the  corks  wouM  iloubt- 
le^s  be  dispensed  with,  and  when  needed  they  would  probably  be 
more  convenient  if  attached  to  the  wires  by  passing  the  wires 
through  them.  An  additional  groove  should  be  cut  in  tlio  w«H)d 
under  one  end  of  the  glass  sli(U's  to  facilitate  the  removal  of  one 
slide  without  disturbing  the  ythers. 

Sin(;lk  Front  Objkctives. — Mr.  Weuham  liclieves  that  the  prin- 
cipal use  of  the  late  discussion  upon  the  working  angular  ap«»rture 
of  imnuTsion  objectives  viewing  balsam-mounted  o1»ji?cls,  which 
angle  he  still  maintains  is  necessarily  limited  to  82^,  althougli  Mr. 
Tulles  cannot  see  the  didiculty  of  its  exceeding  that  figun*.  ron- 
sists  in  the  dissemination  of  the  information  that  the  brst  Am<*r- 
ican  objectives,  both  diT  and  immersion,  are  now  madi*  witli 
sinjxle  fronts.      As  the  originator  of  this   stvle  of  construction, 
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though  having  at  the  time  no  knowK'dLre  of  its  importanci.*  nor 
ex[)octalio]i  of  the  success  it  has  since  attniiied,  he  naturally  fot-ls 
an  un=li-'Lrni.scd  interest  in  ils  success.  The  ti'iph'-front  objrctives 
ln'  considers  already  ob>^ol(•te. 

iMn  uo-forY  at  Tin:  AMKiticvx  ^Ikdical  A«»so(  i  \  rii>N. —  DMrinii 
the  Philadrliiliia  nuM-linix  of  this  sorii^-tv.  tlii-^  suninu'r.  an  t'VrniuL^ 
n'cr[>iion  was  given  :it  tin?  Ac:nli'niy  of  X.-itiiral  S^'irncfs,  ."t  w!ii«-[i 
mu--i<.'  luid  sociMbiiity  were  sn[)[)leinciii(Ml  l>y  tin*  enl«'r1::""rni*iil 
a!lV)rd«'. I  iiy  niicr(.)sco[)ic  s|>ociMU'ns.  One  lnni«li'i'd  !ni<'ri»-eo|»o-i 
were  n>ed.  and  novel  accessories  exliibite<l. 

STKr<  rnnc  or  Diatom.^. —  Frof.  A<lolf  Weiss,  of  Leinbeitr.  ha-^ 
pnS'li^lied  some  researehes  upon  this  well-stndie<l  but  still  ot»>,:iiv 
subject.  IFe  regards  the  silieions  envelope  as  ca})able  of  puhiri/inir 
IJLrht.  and  as  consisting  of  a  cellnlose  coat  more  or  le-^s  ii.Libr:iK'<l 
with  '-ilex.  He  does  nc^t  consi«ler  the  individuals  ojie-celU-d.  l.i-t 
finds  the  vmIvcs  conii)osed  of  cells  from  .OOs  to  AH)i)-2'*  nun.  in 
(li:nneter.  These  c<*lls  are  fnrnishe<l  at  their  centres  with  papilla* 
whi«  11  ;4»[)ear  as  striie  under  low  powers  and  as  moniliform  mark- 
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ings  under  high  powers.  The  large  cavity  between  the  frnstiiles  is 
regartle<l  as  equivalent  to  the  embryo-sac  of  higher  plants,  and 
the  formation  of  new  individuals  has  been  observed  within  it.  An 
alternation  of  generation  is  indicated  I)}'  the  observations  made. 

Origin  of  Cancerous  Deposits. —  Dr.  J.  J.  Woodward  dis- 
cusses this  question  in  a  report  to  the  Surgeon  General.  His 
observations  of  structure  do  not  differ  materiallv  from  those  of 
other 'recent  observers,  though  the  cell  walls  of  the  cancer  cylin- 
ders, described  by  Koester,  he  is  able  to  detect  in  only  a  portion 
of  the  cases.  He  reviews  the  theory  of  Kcester  who  regards  the 
nucleated  cylinders  as  transformed  lymphatics,  and  of  Thiersch 
who  explains  them  as  outgrowths  ft'om  the  lower  layer  of  the 
epidermis  and  from  the  epithelium  of  the  glandular  apparatus. 
The  latter  view  was  originally  ai)plied  to  epithelial  cancer,  but 
has  been  extended  by  Billroth  to  cancer  generally.  Dr.  Wood- 
ward is  manifestly  unwilling  to  commit  himself  to  any  theory, 
but  rather  favors  Kcester's  on  account  of  the  well  known  similar- 
ity of  the  morbid  growths  when  all'ecting  different  organs,  and  on 
account  of  the  manner  in  which  the  cell  cylinders  anastomose, 
which  points  rather  to  the  lymphatics  than  to  the  gland  tissue. 
He  seems  not  imwilling  to  regard  the  cancer  cylinders  as  con- 
sisting of  transformed  white  corpuscles  accumulated  in  the  13'm- 
phatic  passages.  The  presence  or  absence  of  a  cell  wall  he 
justly  considers  unimportant,  it  being  only  an  indication  of  age 
in  cells  which,  according  to  our  present  knowledge,  consist  origi- 
nally of  only  a  micleus  embedded  in  a  mass  of  protoplasm. 

TuE  "Nerve  "of  the  Tooth. —  Mr.  T.  C.  White  has  read 
a  ver}'  interesting  paper  on  this  subject  before  the  f^ueckett 
Microscopical  Club.  Though  considering  it  a  painful  subject, 
and  not  to  be  touched  upon  except  very  lightly,  he  nevertheless 
considers  it  interesting  to  know  something  of  its  structure  and 
uses. 

The  pulp,  or  so  called  nerve  of  a  tooth,  should  be  obtained  from 
a  tooth  of  the  temporary  set  removed  in  a  state  of  health  to  make 
room  for  the  advancing  permanent  set.  A  longitudinal  groove  is 
to  be  filed  around  the  tooth,  which  is  then  to  be  very  carefully 
washe<l,  and  then  split  with  a  pair  of  wire  nippers.  The  pulp 
will  thus  be  fully  exposed,  and  may  be  stained  by  soaking  for 
twenty-four  hours  in  an  ammoniacal  carmine  solution  as  recom- 
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mcinloil  ])v  ;Mr.  Bealo,  washed,  soaked  in  clvcerine  for  a  few 
liouis,  and  finally  flattened  by  gentle  pressure  in  a  eoniprofisorinin 
for  a  few  hours  more  until  it  is  sudleiently  thin  to  be  examined  by 
a  :Jth  ineh  objective.  It  is  also  advised  to  soak  an  entire  tooth  for 
a  few  weeks  in  the  carmine  staining  fluid,  then  decalcify  it  hy 
immersion  in  hydrochloric  acid,  and  cut  thin  slices  tlirough  the 
whole  which  will  show  the  pulp  and  decalcilied  osseous  tissue  in 
iheir  naturid  relation  to  each  other. 

Thus  studied,  the  '"nerve"  appears  to  be  a  mass  of  are<ihir  or 
connective  tissue,  throu^fh  which  ramifv  the  nerve,  vein,  and 
artery.  It  not  oidy  constitutes  a  very  delicate  sensory  organ, 
but  orijiinally  was  the  means  of  building  up  the  dentine ;  and 
even  in  adult  life  performs  an  important  i)art  in  sustaining  the 
^^tality  of  the  tooth,  and  is  capable  under  certain  stimulating 
influences  of  developing  dentine  again.  [The  unsatisfactory' 
nature  of  a  tooth  whose  'Mierve  "  has  been  *' killed"  would  seem 
to  be  confirmed  and  explained  by  these  views  of  its  functions.] 

Misnaming  Oujectivks. —  [Although  the  controversial  part  of 
this  question  has  occupied  too  much  time  already,  we  jmblish  the 
following  note  from  Mr.  Stodder  who  seems  entitled  to  an  oppor- 
tunity to  correct  the  idea  that  his  having  previously  written  over 
initials  implied  an  unwillingness  to  assume  full  responsibility  for 
his  statement.  The  editors  of  this  Journal  are  not  re>i)onsible 
for  anvthinjr  credited  cither  bv  name  or  initials  to  anv  other 
authority. — Eds.]  The  brief  remarks  of  mine,  printe<l  over  the  ini- 
tials C.  S.  in  the  March  number  of  this  Journal,  were  copied  essen- 
tially in  the  ^'!Monthly  Microscopical  Journal"  for  April.  In  the 
May  number  of  that  i)eriodical  Mr.  Wenham  writes  a  reply.  It  is 
a  remarkable  paper  not  only  from  the  eminence  of  the  writer,  as  an 
authority  on  microscopy,  but  from  his  evident  loss  of  temper  and 
bv  the  terms  to  which  he  refers  to  ^Ir.  liicknell  and  to  C.  S.  Under 
these  circumstances  I  must  ask  for  a  little  space  for  a  rejoimler 
to  mv  share;  I  have  nothin^jr  to  sav  for  Mr.  liicknell  as  he  is  able 
to  take  care  of  himself. 

!Mr.  Wenham  connnences  his  paper  which  hf  c<dfi<  a  **n»ply" 
with  this, —  '"to  correct  a  misstatement  that  I  []Mr.  AV.]  wrote  a 
paper  in  reply  to  one  of  Mr.  liicknelTs  ;  I  did  not  ccmimit  myself 
to  such  an  extent."  This  is  a  mere  quibble,  unworthy  of  its 
author.     The  very  caption  of  the  paper  had  Mr.  Bicknell's  name 
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in  it.  I  should  not  have  noticed  this,  had  not  Mr.  W.  unfairly, 
as  I  think,  charged  nie  with  a  inisstatomont. 

Next,  Mr.  Wenham  couples  C.  S.  and  Mr.  Bicknell  toji:ethor  as 
if  thoy  aet«d  in  concert,  an<l  were  joint  writers.  1  can  assure 
Mr.  Wenharn  that  it  is  not  so.  3Ir.  H.  is  not  responsihle  for  any 
thing  I  have  written,  nor  am  I  for  him.  Neither  had  seiiu  the 
other's  writing  until  it  was  public. 

iS'ext.  I  have  no  '•  plea  or  atonement "  to  make  "•  for  expressions 
hastily  or  inconsiderately  written."  My  expressions  were  used 
deliberately  and  after  full  consideration  of  their  import.  I  still 
hold  the  same  opinion,  namely,  tlmt  selling  an  objective  by  a  name 
that  <loes  not  approximately  in<licate  its  focus  («'.  e,  J  for  ],  ^(^  for 
^  or,  as  I  have  known,  .^  for  ^Vyi  ^^  i^i  the  case  of  an  eminent 
French  maker ;  or,  as  in  another  instanci*,  a  jV  for  a  •f^s  ;  or,  as  in 
the  ease  of  an  English  objective  tlint  I  have  recently  heard  of,  a 
jjV  for  a  tS")  is  an  "^  imposition,'*  or  a  fraud  if  that  term  is  })referred, 
not  applying  it,  however,  as  Mr.  Wenham  represents,  to  a  partic- 
ular firm,  but  to  all,  of  an\M*ounirv,  who  practise  such  "impo- 
sition:" and  that  Mr.  Wculiam  in  his  paper,  by  stating  that  "  ^ths 
were  ^ths  or  -j-^yths,  and  some  now  approach  jMhs  in  power,''  with- 
out disapproval,  was  i)ractic{dly  defending  tlie  custom,  nnd  that  he 
does  not  now  deny.  His  }):iper  in  reply  to  jNIr.  liicknell  was  pub- 
lished in  December.  In  Mny  lie  writ«'s,  *mio  one  knows  better  than 
myself  the  diinculty  of  adoi>ting  a  nomencbitiu-e  that  shall  exnctl}' 
denote  the  i)Ower  of  all  the  highest  obji'ct  glasses  sent  out" — some- 
thing has  evidently  produced  some  elTect  on  him  since  that  time. 
The  complaint  was  not  of  want  of  'Mjxactness,"  but  of  gross  mis- 
namers  of  twenty  or  lifty  per  cent.,  such  ms  he  named  in  the  De- 
cember paper,  not  in  reganl  to  the  highest  powers  alone  but 
applicable  to  the  lowest  powers  as  well.  Such  was  what  1  called 
au  imposition,  and  I  call  it  so  now. 

In  the  '•  Quarterly  Jonrnnl  of  Microscopical  Science,"  October 
18(52,  Cnpt.  Mitchell  gives  the  measurement  of  the  focus  of  several 
London  objectives ;  most  of  them  buing  undiTuamed.  C':ipt.  M. 
complains  of  this ;  he  says  *'  when  I  buy  a  .{th,  1  want  a  Jth,  not 
something  else."  He  calls  those  correctly  uametl,  hone.st;  ]>3'  im- 
plication, those  not  so  nanuMl,  dishonest. 

Dr.  \Vm.  B.  Ciiri)cnter  (''The  ^Microscope,"  fourth  ed.,  18(1^^,  p. 
184)  says,  '*the  designations  given  by  the  opticians  to  their  objec- 
tives are  often  far  from  representing  their  focal  length,  as  esti- 
mated by  that  of  single  lenses  of  e4uivalent  magnifying  power,  a 
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temptation  to  nndorrate  them  being  afforded  by  the  consideration 
tliat  if  an  objective  of  a  certain  focus  will  show  a  test  object  as 
well  as  another  of  higher  focus,  the  former  is  to  be  preferre<L 
Thus  it  happens  that  what  are  sold  as  tV  inch  objectives  are  olten 
more  near]}'  -^,y,  and  that  what  arc  sohl  as  J  are  not  unftvjiuently 
more  nearly  ^."  I  presume  that  I  am  justified  in  assuming  that 
Mr.  Wenham  was  fully  aware  of  both  the  above,  that  Capt. 
Mitchell  tinned  the  custom  dishonest  in  18r»2,  and  Dr.  Carjienter 
that  it  was  the  result  of  "temptation"  in  1HC8,  yet  he  did  not 
feel  called  on  to  "  practicalh'  defend  "  the  want  of  honesty,  or  the 
yielding  to  temi)tation.  AVas  he  not  then  as  now  ''  a  witness 
in  behalf"  of  those  he  calls  the  ''most  respectable  portion  of  tlie 
bo<ly  ?"  AVas  it  only  censure  from  this  side  of  the  Atlantic  that 
was  "  worth  caring  for?"     It  certainly  looks  so. 

For  some  twent}'  j'cars  I  have  watched  Mr.  Wenham's  con- 
tributions to  microscopy.  I  have  used  and  admired  his  inge- 
nious inventions  and  appliances  and  have  looked  upon  him  as  one 
of  the  foremost  leaders  and  authorities  in  the  mechanical  and 
theoretic  departments  of  the  science.  It  was  with  regret  that  I 
saw  that  he  did  not  disapprove  of  the  fictitious  nomenclature. 
It  is  with  greater  regret  that  I  find  that  he  has  in  his  haste  used 
the  arrogant  expressions  that  he  has. 

The  (juestion  of  nomenclature  is  now  being  agitateil,  the  atten- 
tion of  microscopists  is  attracted  to  it,  and  one  consequence  will 
be  that  the  "honest"  makers  will  be  appreciated. —  Ciiakle> 
Stodder,  Boaton^  May  27th. 

Nomenclature  of  Objectives.  —  Dr.  J.  J.  Woodwanl's  paper 
on  this  subject  in  the  June  number  of  the  "  American  Journal  of 
Science  and  Arts,"  goes  over  a  considerable  ])art  of  the  same 
ground  as  Dr.  Ward's  i)aper  published  in  the  Naturalist  three 
months  before ;  though  that  paper  had  not  been  read  b}'  Dr. 
Woodward  at  the  time  of  writing  the  principal  part  of  his  article. 
Both  authors  are  laboring  for  the  same  result,  uniformity,  though 
with  some  important  minor  differences  of  which  we  shall  speak  at 
another  time.  Both  have  pro})osed  the  naming  of  objectives  by 
their  amplifying  powers ;  but  it  is  greatly  to  be  desired  that  no 
one  shall  adopt  such  a  plan  until  some  distance  of  measurement 
can  be  agreed  upon  by  all.  We  have  enough  individual  differen- 
ces to  reconcile  already. 


NOTES. 
A  iTEETiNG  of  the  Chicago  Academy  of  Sciences  was  hehl  on 
June  11th,  in  honor  of  tlic  memory  of  its  late  Trustee,  Director  of 
its  Museum,  and  Secretary,  Dr.  William  Stimpson.  A  sketch  of 
the  life  of  Dr.  Stimpson  was  given  by  President  Foster.  Letters 
were  read  from  Prof.  Joseph  Henry,  Mr.  George  C.  Walker  and 
others,  and  remarks  were  made  by  members  of  the  Academy, 
bearing  witness  to  the  great  and  faithful  labors  of  Dr.  Stimpson 
in  the  cause  of  science  and  in  the  work  of  the  Academy.  Mr.  E. 
W.  Blatchford  otfered  a  series  of  resolutions  in  honor  of  the  mem- 
ory of  Dr.  Stimpson  and  providing  foy  the  publication,  in  the 
^Transactions  of  the  Academy,  of  a  Memoir  on  his  life,  and  the 
entering  of  the  following  tablet  on  tlie  reconls  : 


IN    MEMORIAM 


WILLIAM    STIMPSON,   M.D., 


BoRX  Februaky  14tii,  1832  ; 
Died  May  2Gth,  1872. 


At  a  meeting  of  the  Essex  Institute  held  on  June  12th,  Presi- 
dent Wheatland  alluded  to  the  death  of  Dr.  Stimpson  and  called 
attention  to  the  fact  that  his  first  experience  in  dredging,  in  which 
department  of  investigation  he  afterwards  became  so  noted,  was  at 
a  field  meeting  of  the  Kssex  Institute,  of  which  he  was  a  member. 
Mr.  Putnam  remarked  on  the  great  loss  which  science  had  met 
with  in  the  death  of  Dr.  Stimi)son,  and  on  his  suggestion  a  commit- 
tee was  appointed  to  express,  by  a  series  of  resolutions,  the  loss 
which  the  Institute  exp(»rieneed  by  the  decease  of  its  late  member. 

We  abstract  the  following  notice  of  Major  Lyon  from  the 
"  Louisville  Courier  Journal  "  of  June  2r)th  :  — 

"Sidney  S.  Lyon,  one  of  the  most  noted  geologists  in  the 
West,  died  at  his  residence  in  Jeffersonville,  Ohio,  yesterday  of 
paral^'sis,   the  result  of  wounds  received  during  the  late  war, 
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Major  Lyon  was  born  in  Cincinnati  in  tlio  yojir  1807.  lie  came  to 
Louisvillo  while  u  ^-onnjr  iHJ»n  an<l  supported  himself  for  u  liiuo  hy 
portrait  paintin^X'  Naturally  of  a  studious  disposition,  and  having 
an  orijijinal  mind,  he  beeamo  interest e<l  in  the  stud}*  of  civil  enj^i- 
ncerinir.  With  the  advantages  of  very  little  if  any  education 
at  school,  he  a])plied  himself  at  home  and  soon  obtained  a  remark- 
able prolieit»ncy  in  the  science ;  so  ^reat,  imleed,  had  Ikhmi  hi» 
application  and  improvem(»nt  that  he  was  appointed  by  the  Gov- 
ernment, surveyor  of  the  public  lan<ls  in  Texas.  This  evphiratioa 
opened  up  to  liim  another  science  th:it  was  just  in  its  infamy. 
There  were  few  works  on  pjeolojry  when  Mr.  I^yon  connnenced  the 
study,  but  he  '  learned  from  the  rocks.' 

On  his  return  from  Texas  he  was  ap])ointed  on  the  State  sjeohjjr- 
ical  siu'vcy  of  KcMitucky  with  Dr.  1).  1).  Owen,  Prof.  K.  T.  (.'ox, 
Leo  Les<piereux  ami  others,  and  it  was  on  this  survey  that  his 
eminent  abilities  as  a  jxeolojjjist  and  toi>o^raphical  enjjfineer  were 
first  made  known  to  the  scientific  worM.  When  hostilities  com- 
menced between  the  North  and  South,  the  United  States  (iovi'rn- 
ment  secured  the  services  of  Mr.  Lyon  and  he  was  atta(*iieil  to  the 
eommancl  of  (len.  ^Mor^'an,  of  the  Fourth  Kentucky  Cavalry,  as 
chief  of  the  En;jjincerinuf  corps,  an<l  by  his  skill  and  particularly 
by  his  knowledjrc  of  the  topr)<xraphy  of  Iventucky,  rendereil  ellirient 
service  in  the  first  campaijijn  of  the  war.  Durinj^  thi>  cani- 
pai^,  at  Ctimberland  Gap,  he  received  several  wounds,  from  the 
elTects  of  which  he  neyer  recovered. 

The  home  of  Mr.  Lyon  on  the  Falls  of  the  Ohio  offered  him  pecu- 
liar advaut:i«:;es  for  the  prosecution  of  his  favorite  studies.  He 
devoted  much  attention  to  the  Crinoidea  of  which  he  made  a  sikh*- 
ialty,  and  his  collection  of  crinoi<ls  is  considered  ecpial  to  any  in  the 
world.  ^Ir.  I^yon  contributed  several  articles  and  drawinix^  of  new 
jjcnera  and  species  of  crinoids,  found  at  the  P'alls  of  the  Ohio,  to 
the  Philailelphia  Aca<lemy  of  Science.  A  larire  jxjrtion  of  th**  rrj^irt 
of  the  Kentucky  Geoloirical  Survey  was  also  from  his  pen.  The 
report  of  the  Smithsonian  Institute,  for  1x70,  (contains  a  contriliU- 
tion  from  .Mr.  Lyon  upon  the  ancient  moun<ls  in  Lyon  County.  Ky. 
For  st?veral  yciirs,  however,  his  strenjxth  has  not  been  iMpial  to 
arduous  work  and  he  has  <levoted  most  of  his  time  to  study. 

Mr.  Lvon  was  eminently  a  self-matle  mun.  Uv  persistent  and 
earnest  study,  ai<led  by  a  natuially  fine  intellect,  he  ma  le  himself 

•  •  • 

one  of  the  lirst  scientists  of  this  country,  an«l  his  contributions  to 
scientific  knowle(l«2:e  have  earned  for  him  a  lasting  record  in  the 
roll-book  of  fame." 


TiiK  Royal  Danish  Society  of  Science  proposes  the  following 
questions  for  competition  for  the  year  bs72  :  —  Qmstion  «,<  Ilis- 
tonj.  There  has  been  discovered  in  late  3ears.  in  the  central 
and  northern  [)arts  of  Eun.)i)e,  an  astonishing  quantity  of  Ivoman 
and  demi-liomau  antiquities  of  the  first  centuries  of  the  Christian 
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era.  In  the  niaivh  of  oivilizatiou,  thoM*  "  llmN  *'  thr(»\\  li^lit  mi 
certain  intorrui)t'ions  ami  os<'illMtit>ns  wliirli  sofin  to  |inMTr»l  iVuiii 
great  wanderings  of  pt'oi)]os  wlio,  in  tlirir  turn,  m^hh-iu*  to  In*  run 
nected  with  tlic  dotinitc  estal)li*«linuMit  of  tlio  iron  wyy  in  tlic  uoithf 
and  with  the  lirst  eonipU'te  roloni/ation  ot'tht*  Si-nndinux  inn  penin- 
sula. In  order  to  exphiin  this  iint'stion,  tho  Socict\  m^Kh  t'ur  n 
description  of  tlie  principal  Koinan  and  (UMni-lfoninn  **tlnd-i"  in  llid 
countries  of  the  ciMitral  and  nortlirrn  pMils  of  Knufpf,  whirh  \v»mij 
situated  be\'ond  the  borders  of  tlu*  Konian  I'jn|)irisMiiil  td-^o  di-iiri-ri 
that  tiiis  description  be  airoon)pani(Hl  by  an  invnuufnl.  Iinm-il  uti 
much  upon  tbese  areba^olo;j:iral  data  as  upon  hisloiical  domuH'hls, 
from  which  may  be  known  the  extent  :ind  iiii)ioilanci«  of  the 
current  of  Konian  civilization  in  tin;  ('r>iintrii->^  nK'nlifitii-d  niid 
especially  the  ehan;j:rs  wliii'h  its  inti'rniptions  nnd  llmd  « <•  v-.-iiion 
have  bron^:ht  on.  in  tho  civilization  nnd  r-rilniii/jitjon  of  tin-  north, 
2^atfti'o1  Jlfsfofi/  Qii^fsft'oH.  —  It  i-  now  ;i  hmidicd  y-n  -■  ■^in*  *•  tji*- 
celebrated  ob>ervati*>ns  of  D.  V.  Mulh-r  on  :i:/;im»om-,  fcpiodnrtioij 
(gemiui  parity)  of  ihr  XaiadvS  •.v:4^  pdili-h'-l.  ;ii»d  ;dlfio<»;.di  t),i  i<- 
is   UO   rt-a-sOU   to    •ja:-t:oIj    t!j  -ir   J»-j;'-'-t     ;i'';ii/ ;./;;,•    on    nil    i-r't'it^'iiii 

poiut>,  it  is  ver}'  ■>:-irrv*-:-:  V*  :..;•.*•  M.-  ui  :';■,. '.•;"<   '.n  ».■.«•  :i'Ui:j[ 
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actual  (lomands  of  science,  of  agamous  reproduction  and  all  tbe 
points  pertaining  to  it,  of  one  of  the  groups  of  tliese  setiferous 
Anellides.  It  therefore  offers  its  gold  medal  as  a  prize  to  the  one 
who  sliall  solve  this  question  in  a  satisfactory'  manner,  either  for 
one  or  several  species  of  the  group  of  Naiades  (comprising  Chjeto- 
gaster)  or  for  one  or  several  species  of  Syllides  or  Tubicolides. 
The  papers  should  be  accompanied  by  tiie  necessar}'  drawings 
explaining  the  points  on  which  the  researches  have  esp<K»ialIy 
borne.  The  answers  to  these  questions  may  be  written  in  Latin, 
French,  English,  Gennan,  Swedish  or  Danish.  The  papers  must 
not  bear  the  name  of  the  author  but  a  motto,  and  must  be 
accompanied  by  a  sealed  note,  fumislied  with  the  same  motto, 
enclosing  the  name,  profession  and  address  of  the  author.  The 
members  of  the  Society  who  live  in  Denmark  do  not  take  part  in 
the  competition.  The  prize  awarde<l  for  a  satisfactory  an?<wer  to 
either  one  of  the  questions  proposed,  is  the  gold  me<lal  of  tiio 
Society  (value,  about  $100).  Papers  must  be  addressed  before  tiie 
end  of  the  mouth  of  October,  1873,  to  the  secretar}'  of  the  So- 
ciety, Counsellor  J.  Japetus  Sm.  Steenstrup,  Copenhagen. 

The  ITassler  Expedition  left  Talcahuana  on  the  2r)th  ult.  for 
Juan  Fernandez  where  we  spent  two  days  about  the  island  and  one 
day  lying  in  the  harbor,  called  Cumberland  Harbor,  which  gave 
us  an  opportunity  of  making  a  very  satisfactory  collection  for 
the  short  space  of  time.  As  Prof.  Agassiz  and  Dr.  Stein<lachner 
were  left  at  Talcahuana  to  proceed  over  lan<l  to  Vali)arai>o,  all 
the  work  at  tlie  island  devolved  upon  myself,  but  considering  uU 
the  disadvantages,  our  trip  there  was  a  profitable  one  an<l  amply 
paid  us  for  tlie  trouble.  Our  course  was  a  direct  line  to  Juan 
Fernandez  and  back  to  Valparaiso,  thus  forming  a  trianirular 
track  and  soundings  were  made  both  ways,  the  dee[)esi  being 
2,410  fathoms.  The  weather  was  very  beautiful  and  just  the  kind 
for  enabling  us  to  carry  on  our  work  to  advantage.  AVe  sju^nt 
May  day  on  the  island  and  with  a  fair  wind  reached  Valparaiso 
on  the  5th.  We  intended  to  remain  here  onl}'  two  days,  or  ju^t 
long  enough  to  take  on  board  our  coal,  but  owing  to  several 
dela\'s  we  shall  be  obliged  to  remain  here  one  week.  All  the 
time  here  will  be  improved  by  the  party  to  make  as  complete 
a  collection  as  the  time  will  allow  and  we  are  in  hopes  to  do  much 
in  that  direction. 
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We  shall  proceed  from  here  to  Ciillao  where  I  suppose  we  shall 
arrive  iu  nine  days,  from  tlierc  to  riinamii.  then  Galapagos,  etc. 
Soundings  and  dredgings  will  ho  continued  and  we  hope  to 
reap  much  scientific  knowledge.  l'rofi?ssor  Agassiz  is  very  well, 
excepting  somewhat  fjitignod  from  his  overland  travel,  and  all  the 
rest  of  our  company  are  enjoying  good  health.  The  Professor  was 
most  successful  in  collecting  during  his  travel  from  Talcahuana. 
—  J.  IIkxky  Blake.      V(ili**iraisf)^  ^ffu/  ilfh. 

The  meeting  of  the  Anu'rican  Association  for  the  Advanri'ment 
of  Science,  as  announecd  in  our  hust  nujubcr,  will  be  held  in 
Dubuqius  Iowa,  on  Weihu'sdny.  August  21st.  The  mei'ling  will 
be  called  to  or<ler  at  10  A.M.  by  I'lvsident  (lr;iv.  Aftiir  the  usual 
formalities  of  orgnnizntion,  the*  giMu*ral  nieuliug  will  adjourn  and 
the  members  will  meet  in  their  rrsjK'otive  si!Ctions  for  org:iniz;i- 
tion,  and  ns  soon  as  this  is  n(!couiplishcd,  the  reading  of  papers 
will  bi*  in  order.  Thi*  order  of  the  last  meeting,  bv  whicJi  the 
retiring  presiclent  will  pivsiile  during  the  lirst  day  ami  deliver  his 
address  in  the  evening,  will  be  followed  at  this  meeting,  as  it 
seezns  a})propriate  io  have  the  president's  addri'ss,  and  the  for- 
mal resignation  of  his  ehair  to  his  successor,  on  the  lirst  <lay  of 
the  session.  We  trust  that  at  this  meetinir  of  the  Association, 
members  will  not  forget  the  inujortaiil  Inhaling  ^\hicli  a  pru[>er 
organization  ha>  u[)on  lis  scientific  success,  i'ov  certainly  at  s^^l.'^al 
former  meetings  sullicient  attention  has  not  been  given  to  the 
formalities  riM|nircd  by  the  carefully  prepainl  Cojistitution  of  Ihe 
Ass<K'iation.  K^pccia.lly  shnuM  care  be  u-^rd  In  the  nonii nation  of 
the  six  memln'rs  of  the  Standing  ('onnnitlee,  the  rermanent  ('!i:iir. 
man.  Secretaries  and  ('oniniiUee.-'  of  lIic  ^cctiuns.  Kvri-\  vf:,r  tlicre 
has  been  more  or  le>s  <'oinplaint  in  rcgar.I  to  th«'  aihiii<'»ion  of 
papers  Avhich  wiit  lujt  worlii  tin-  tiini'  they  (wenpi..,]^  jju  |  •  t  limes 
papers  have  undoul>le<lly  iii-eii  e\clu«l«'d  ihat  lia<l  lu-iirr  claims  for 
admissi(.)ii  than  others  which  wen'  allowed  to  be  read.  Tiii-^  v.ill 
ever  be  the  ease  \{)  a  certain  e\t«-iit,  iVoni  ll'c  vcrv  nature  of  tin* 
Associatio]),  but  we  fi el  convii:cj'il  thai  if  the  folhfwin-j  cl;jr.->e 
of  the  Constitution  weie  strict Iv  ailhered  to,  nianv  of  tlic^i'  ei»ni- 
plaints  would  l»e  a  voir  led. 

Kri.t:  IK  N«»  piipir  j-liull  bo  i>l;'.<fil  i.n  ilu- |>n>Lrranime  iinlis*«  ailrniric!  liy  Uu*  >or- 
tiontii  rniiuiiitt-M.!;  nor  s^hnll  nmj  In  t-fnf,  '/;//» w>-  nn  nhstnnt  i>r'  it  h,"'  ,  f  t'i"iis>;i  ,'»*«;» 
prcjientui  tn  (hv  Si'i'^'turii  nf  tUt-  si,(i,,,i,  wlm  -luiU  rurni.-li  to  tlu-  (."h.-niinaii  tlie  tiUi.-.^  «»!' 
puper»  of  which  ab.rtracld  have  Ijeen  iimtIvoiI. 
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Still  another  Rule  of  the  Coiwlitntion,  if  i)roperly  atten(lo«l  to 
bv  the  Stnndinj::  Coinmittee,  wouM  ecM-tsiiiilv  save  tho  Asstx^lsitioii 
from  the  discredit  of  ])iiblisliing  :i  few  pjipors  whirh  a  good  naturcil 
committee  had  admitted  to  he  read  and  discussed  (soiiietiines  with 
the  hope  that  the  discussion  on  the  paper  wouhl  inchicc  its  author 
to  with<h-aw  it  from  publication),  but  which  have  not  the  merit  of 
"•  advancin«:  science."  The  execution  of  this  duty  of  the  Stand- 
ing  Committ<.»c  would  also  probably  savt^  the  IVrmanent  Secretary 
much  disagi-eeable  correspondence  during  th«*  **  printing  i»eriu<l" 
after  the  meeting,  and  though  it  might  reduce  the  size  of  the 
annual  volume,  it  would  certainly  add  to  its  value  as  well  as  to  the 
credit  of  the  Association.     We  allude  to  Section  11  of 

Kri.K  4.    HtlVin;  .'uljunriiiii;;.  [it  >li«Il  ho  thv  «liily  of  tlip  St.'in'liiig  <'•  •mm i «»•••]  £-• 
decifle  trhicft  jhijh'ka,  (li-ruBhinii;*,  or  other  pr(H'CtMlin>^-,  i^htitl  hf.  publMtrtL 

Another  important  item  in  reganl  to  the  success  of  the  nieetinirs. 
and  one  to  which  every  member  having  a  paper  to  present  and  the 
Standing  and  Sectional  Committees  should  give  their  lioarty  coop- 
eration, is  that  of  the  daily  programmes.  The  Constitution  •*  i-e- 
quests"  members  to  send  the  titles,  with  abstracts  of  their  pajKT^, 
to  the  Permanent  Secretary,  at  least  a  day  previous  to  the  com- 
mencement of  the  meeting;  but  there  is  often  great  ilolay  in 
getting  the  list  of  papers  piesented  in  type,  and  still  greater  iu 
arranging  the  programme  for  each  day.  This  might  l»e  avoiilwl 
by  passing  a  vutt;  providing  that  papers  on  the  Secretary's  list, 
at  the  meetinjj:  of  the  StandiniX  Committee  the  ev<'ninix  before 
the  lirst  general  session,  should  have  precedence  over  all  others 
in  making  up  the  progranunes  by  the  Si'Ctional  Connnittfc^.  It 
wouUl  also  jrreatly  facilitate  matters  if  the  Srctional  Conimillei*s 
were  obliged  to  give  their  programmes  for  the  day  foHowing  to 
the  Peniianent  Secretary  by  t  o'clock  in  the  alternoon  previou>. 
and  the  i)rogrannne  for  the  lirst  day  immediately  alter  the 
organization  of  the  Sections,  notf  allowing  papers  to  be  read 
in  a  Section  until  iis  Conunitlee  ha<l  fully  prepared  the  pro- 
srranune  for  the  day;  f<M*  it  is  almost  always  owing  to  the  little 

^  %.        '  ft  c 

confusion  in  calling  up  the  lirst  papers,  witliout  proper  announce- 
ment, that  renders  it  so  dillicult  to  get  smoothly  starte^l  in 
the  scientific  work,  while  a  recess  of  an  hour  to  enable  tin* 
Committee  to  prepaie  the  progranunes  would  save  nnich  mon* 
time  to  the  section  than  thus  taken,  and  would  givi*  mem- 
bers a  chance  to  greet  each  other  before  real  work  commence* I. 
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The  followiug  are  the  oOlecrs  of  the  Diibnqne  meeting.  Presi- 
dent^ J.  Lawrence  Smith  of  Louisville,  Vice  Preaifhiit^  Alex. 
Winchell  of  Ann  Arbor.  Pennaamt  Srcretan/^  Joseph  Lovering 
of  Cambridge.  General  Secretanf^  E.  S.  Morse  of  Salem.  Treas- 
urer^ W.  S.  Vaiix  of  Philadelphia.  The  Standi nfj  Committee  con- 
sists of  the  above  named  ofliccrs  and  the  following  ottirors  of  the 
preceding  meeting,  Asa  Gray  of  Cambridge,  G.  V,  Barker  of  New 
Haven,  and  F.  W.  Putnam  of  Salem.  (Six  more  members  of  the 
Standing  Committee  are  elected  at  large  from  the.  Association  on 
the  first  day,  and  the  Permanent  Chairmen  of  the  Sections  become 
members  of  the  Committee.)  Jjocal  dnnmittee,  —  IL  T.  Wood- 
man, ciiairman  :  C.A.White,  1st  vice  chairman;  Asa  Ilorr,  2d 
vice  chainnan ;  Samuel  Calvin,  local  secretary ;  K.  D.  Cook, 
assistant  secretary;  K.  A.  IJabbage,  treasurer;  and  ^li)b  other 
gentlemen.  We  are  convinced  by  the  cordial  tone  of  the  circular 
of  the  Local  Committee  and  from  private  letters  received,  that  tiie 
citizens  of  Dubuque  are  rrsolved  to  spare  no  elfort  on  their  part  to 
make  the  21st  meeting  of  the  Associjition  a  deci<led  success.  We 
quote  the  following  items  from  tlu;  circular :  — 

On  the  I'Tcniiig  of  Weilno.-djiy.  Aii^iirt  •21>t.  a  rccoptiuii  will  be  oxtomled  t4i  tlie 
Association  by  tin*  Jlmi.  Win.  It.  Alliiii>ii.  U.  S.  Senator  elect,  ami  Cliuinnaii  (if  the  Coin- 
niiCtee  of  Kere)ition.  ]tc>|»uni-o  iVoni  the  As-ociation,  alter  uliicli  rmf.  Ai«a  <iray. 
retiring-  Pi-e.-^iilent  «if  the  AM^ormtion.  will  fleliver  his  a4l<ln'^><  and  K've  np  the  chair  to 
hin  HUeccisM^r.  From  the  .'>nc<'(>S'.  thut  ha--  alrca(l\  att(>n<le«l  the  efl'ort-  oi'  the  Special 
Coniiuittecr'.  antl  the  expreM.-eil  deti'rniinatioii  ttf  the  «*iti/.en>  to  extend  a  liberal  ho.-* 
pitality  to  the  member.-,  we  can  conliilenlly  pr'inii.>=c  that  all  can  be  iMiteit.dned  at 
private  ie.-iilenees*,/rir  o/chari/f.  dnrinK  the  nes-ion.  The  Loral  (..'onimilt*  e.  tiierefme- 
earnestly  reqne-t  ihorc  intending  to  be  pi-e-eiit  to  notify  the  Li>cal  .">eeret:iry  by  letter 
as  8oon  n^  po^'^ible.  ftlendjerr<  and  tho.-e  intendin^j:  to  bi'come  nieniber>>  wdl  report 
imineitiutely  upon  their  arrival  at  the  K«'ceplion  HiM)m  of  the  Lornl  C'l-nunittee  and 
regittxT  their  names,  when  they  \^ill  be  rf>nilnrt(>(l  to  the  phiee.-  to  which  the\  have  been 
at*^ii^'<^d.  Notice  of  the  hication  of  the  Kecepti(»n  Kooni  of  the  r.i»ral  <  onimittee  will 
be  potiled  i*t  tlie  railroad  depot*^,  ^te<'!mbo:lt  landin;:?*.  and  in  the  >trt'et  car.-  ami  onini- 
burto!*  of  the  city,  Nofotiatimi'-  with  the  railniail-  have  now  propo-sed  ^-o  far  i\»  to 
make  it  ulnioht  certain  that  we  hhall  be  able  to  give  return  pai*tet»  over  all  the  principal 
Imer.  All  railroads  leatling  from  the  city  have  geMeron^iy  olTtred  the  u-e  t>f  their  lines 
for  excurMOnn  to  localities  of  •special  intere^t.  Steandioat-  on  the  Mi-.-i.-.-ippi  river  have 
al-o  been  tendered  for  a  ^inMlar  purpose.  Arrangement.'^  for  a  number  of  exeuri»ions 
have  been  made,  ^ubject  to  the  approval  of  the  A->.-ociation.  (Carriage  excur-ion>  to 
the  lead  and  h])ar  eaves,  smelting  furnace^,  anil  to  the  expo^ureh  of  fosriliferous 
roek- will  alsjo  be  provided  for.  Micro.-ciipist>  will  confer,  as  sotjn  a-  possible  alter 
their  arrival,  with  the  <..'nratorh  of  Die  Iowa  lnt<titnte  «>f  Science  and  Ail-  at  the  Ilecep- 
tloD  liooui  of  the  L<»cal  Connnittee.  in  relation  to  the  cme  of  any  instinmcnts  or  tipec- 
iiuen^  they  may  have  for  ex.hib.tii in. 

"Xatuue"  for  June  20th  opens  with  a  n'sum6  of  the  discoveries 
of  Livingstone,  and  gives  an  ticcount  of  the  latest  authentic 
reports,  which    place,  him  at   Unyanyembeh,  where   stores   were 
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])eing  sent  liim  uiulor  charge  of  his  son.  It  is  Li vinpst one's 
|)iirpoi>e  to  go  southwurd  and  discover  the  outK>t  to  tlie  great 
basin  of  the  Tanganyika,  extending  from  ahont  .'J°  lo  10'  S.  hit. 
and  27''  to  J)'J°  E.  U)\i^^.^  wliich  lie  had  discovered,  and  exjdored 
on  all  sides  except  tlie  soutlieastern. 

ANSWERS    TO    CORRESPONDENTS. 

F.  (.*.  II..  Velli>\v  >*|iriM:r-«,  Ohio.—  If  \n  imt  :jJ  ;:11  iiiijM'nli-ililf  lit  li  oini-  'J'li.'hinn  prirj- 
^ito  iiilVffU  f'onujt  tri^/i.^  I»c  tii't'i".  1(  i-  \\«'ll  kMi»\\  ii  rluir  Wcrrli*-.  m  tlic  iiii.i:.''»  -[■!!••  ."iif 
Boini'tiiiio?'  -«»  |».ir;i."if  i/-i''l,  Mini  Wt*  )iu\r  Ini'H  a  *iinll  '/'<" hitht-jh/  rimn  t'n/^ni'ftt  nurirhttl- 
cvu  Y.hv.  >i'«-  al.-o  Ami.u.  N.vi'..VoI.  V,  p. -217.  W  v.  -Inmi'l  likc'-iuM  iijumj.-  i'i-mii  r'"n*if 
trUtiti.  — (.'.  V.  H. 

Mr."*,  r.  IL,  Now  Ifav«'ii.— TIh' <|nTiiiirn- iif  in-iciM- \  imi  •<-!iI  !••  lln*  Na  I  i  i:ai.I"»i.  ■■•ni! 
M'liich  y>>u  r>Miiiit  ill  'IkIi  nunil*iM>  nii  May  2ii(li.  an*  ilmilitli--**  itn*  'I\rtnmtt'<iitntij'  Jlai 
ili'lii.-iii  iDnliT  NiMir«»i»t<'ra  1.  uii«l  .irf  lalli'il  iLi*  AiiHTtran  uhiti-  aiil".  'Ihi  wi-ikf:"-  ai.<l 
fciiiaUv-  an*  \i  liitcaiht  wiii^rl*'!--.  Th''  iiiah*-,  wlihli  arr  m.»>lly  hla:-k  ainl  u  ii»;:i*il.  ai';ii".r 
ill  May  aii«l  .Iiiih'  aixl  r«»r  a  W\s  'lay-  an-  ultt'ii  ^t'oii  in  rmuirli'->  -wariii".  TlM'».»r  iii-i.M>l- 
li\i'  ill  iii«>i-t.  <li-<'ayiii<r  \>(>ii<l  only.  un«t  d>»ubtK'S.>  r<iiiiitt  a  runu't'iiial  iioiiiu  iiii'liT  thf 
»lu«»r&U'|'  iiiiMilioiic'il. —  Vs.  N. 

BOOKS    RECEIVED. 
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THE   CURIOUS   HISTORY   OF  A  BUTTERFLY. 

BY   SJAMUEL   11.    SCL'DUER. 

Of  all  Amerioau  butterflies  BrenthiH  Bcllona  pi*esents  the 
strangest  history.  Everylxxly  knows  that  butterflies  pass  through 
several  stages  of  growth,  from  the  egg,  caterpillar  and  chrysalis 
to  the  butterfly  —  a  cycle  of  changes  which  succeed  each  other 
with  perfect  uniformity  from  year  to  year ;  it  is  also  known  to 
most  wlio  read  these  pages  that  many  butterflies  pass  through  this 
cycle  twice  or  even  tiirice  in  the  course  of  tiie  year,  while  others 
again  are  '*  single-brooded."  U  one  should  assert  that  Brenthis 
Bellotia  was  single-brooded,  most,  if  not  all,  ol)servers  wouM  say 
it  was  an  error ;  do  not  butterflies  of  this  species,  fresh  from  the 
chrysalis,  appear  late  in  May,  again  in  July  and  still,  once  more, 
in  September?  —  true,  and  yet,  properly  speaking,  the  insect  is 
single-brooded. 

In  this  genus  —  at  least  in  B.  BtJhma  and  B.  M^irlua  —  occurs 
a  phenomenon,  which,  so  far  as  1  know,  is  quite  uniipie  among  but- 
terflies; there  are  two  sets  of  individuals,  each  following  its  own 
cycle  of  changes,  apparently  with  as  little  to  do  with  the  other 
set  as  if  it  were  a  difl'erent  species  ;  each  s(?t  has  its  own  distinct 
seasons  and  thus  gives  rise  to  the  apparition  of  two  or  three  suc- 
cessive '*  brooils"  in  the  course  of  the  year. 

At  the  very  end  of  the  season  this  butterfl}'  will  be  found  la3ing 
eggs,  which   hatch   in   a   few  days ;   the   little   caterpillars,  after 


Entertfl  ncoordlnK  to  the  Act  of  Congress,  in  tlu*  yenr  1S72,  by  the  Peauody  Acadkmy  of 
SClXSfCK,  til  tile  Offlcto  uf  the  Librarian  of  Cuugress,  at  Wasblugtun. 
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devouring  their  egg-shells,  refuse  further  foocl  and  undoubtedly 
hibernate  in  this  state — which  is  nearly  eijuivalcnt  to  remaining 
in  the  egg ;  for  eggs  of  Lepidoptera  may  be  foun<I  in  midwinter, 
in  nearl}'  all  stages  of  development,  according  to  the  six^cieA. 
These  juvenile  larvie  represent  tlie  iuemal  condition  of  one  of  the 
two  sets  of  individuals  above  mentioned ;  this  we  will  term  the 
icstival  series ;  for  b}'  tlie  end  of  the  following  June,  the  cater- 
pillars have  attained  their  growth  and,  passing  tli rough  the  clirys- 
alis  state,  emerge  as  butterflies  about  the  middle  of  July ;  these 
are  the  butterflies  of  midsummer,  continuing  upon  the  wing  until 
the  end  of  September.  In  this  butterfly,  the  eggs  are  wholly' 
undeveloped  at  the  birth  of  the  female,  and  in  the  o^stival  i$erie.s 
are  not  deposited  until  Sei)tember;  they  hatch  in  from  live  to 
nine  days  and  the  young  caterpillars,  as  we  have  said,  pass  directly 
into  a  state  of  hibernation,  making  the  cycle  of  the  year's  changes 
complete  with  a  single  generation.  This  history  is  quite  similar  to 
that  of  the  New  England  species  of  Argynnis,  all  of  wliich  are 
single-brooded,  appear  in  early  summer,  lay  their  eggs  in  early 
autumn  and  hibernate  as  juvenile  larvaj ;  but  these  have  not  su|K*r- 
ailded  the  second  series  of  individuals  which  form  so  striking  a 
featiu'e  in  the  natural  history  of  some  of  our  native  species  of 
Brenthis. 

This  second  set  of  individuals,  which  we  will  term  the  vernal, 
in  contrast  to  the  ajstivul  series,  hibernates  as  half-grown  cater- 
pillars and  produces  the  earliest  brood  of  butterflies ;  these  make 
their  appearance  about  the  middle  of  May,  although  they  are 
occasionally  seen  earlier ;  they  are  hardly  connnon  before  the  end 
of  the  month  and  are  as  long-lived  as  their  companions  of  the 
aistival  series ;  they  do  not  lay  their  eggs  until  the  latter  part  of 
Jul}' and  early  in  August — just  when  the  butterflies  of  the  jestival 
series  are  becoming  common ;  the  eggs  hatch  and  the  caterpillars 
grow  as  usual  for  a  few  weeks,  sloughing  their  integuments  twice; 
beyond  this  point  all  the  caterpillars  do  not  develop  alike :  some 
continue  in  what  would  appear  the  natural  way  ;  we  will  first  fol- 
low them —  it  will  be  to  their  grave  !  As  cateq^illars  they  eat,  as 
chrysalides  they  sleep  and  then  appear  in  September,  gay  and 
frolicsome  butterflies — doomed  to  an  untimely  end.  Their  sisters 
of  the  ajstival  series  are  busily  laying  eggs  to  perpetuate  the  race,* 


*  For  the  phenomenon  of  niidAtimmer  is  now  repeated  iuTerncly,  one  scries  oripot- 
iting,  the  oUier  emerging  fVom  the  chrj'salis. 
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but  to  them  is  tliis  boon  denied  ;  tlie  cold  autumnal  blasts  sweep 
them  away  before  tlie  eggs  are  half  developed  in  their  ovaries.  It 
is,  in  fact,  a  vain  effort  of  Nature  to  develop  a  second  brood  which, 
in  a  more  southern  climate,  with  a  longer  season,  would  prove 
successful. 

But  we  have  said  that  this  was  the  history  of  some  only ;  and 
this  fact  proves  the  salvation  of  the  vernal  series ;  when  about 
half  grown,  in  the  middle  of  August,  while  the  weather  is  still 
hot,  a  i)ortion  of  the  cateipillars  suddenly  cease -to  eat  and  fall 
into  a  state  of  lethargy.  Something  similar  to  this,  if  we  may 
trust  the  observations  of  Vandouer,  as  related  by  Doubleday,  has 
been  noticed  in  a  European  species  of  this  genus,  but  earlier  in 
the  season,  when  it  would  seem  to  be  more  unaccountable,  because, 
so  far  as  we  can  see,  less  necessary.  '*  Having  succeeded,"  says 
W.  Doubleday,  ''  in  obtaining  some  eggs  of  this  species  (B. 
Euphroayne)  ^  which  were  laid  about  the  middle  of  Ma}',  I  fed 
the  young  larva;  prochiced  from  them  until  the  end  of  June,  when 
they  all  fell  into  a  state  of  complete  torpidity,  in  which  most  of 
them  remaine<l  until  the  following  spring.  But  in  August  a  por- 
tion of  them  woke  from  their  sleep,  fed  with  voracity,  changeil 
their  skins  twice,  became  pupae  and  in  a  few  da^'s  perfect  insects. 
It  was  only  at  the  end  of  the  following  February  that  the  others 
commenced  feeding,  changed  their  skins  twice  and  after  the  first 
week  in  April  l)ecame  pu))ie,  from  which  the  perfect  insects 
•appeared  at  the  usual  time."  By  this  account,  the  butterflies  lay 
their  eggs  on  their  first  appearance  ;  eitiier  they  differ  in  toto  from 
their  congeners  in  America  or  there  is  some  error  in  this  statement. 
The  state  of  lethargy  into  which  our  August  caterpillars  sometimes 
fall  may  perhaps  be  better  denominated  premature  hibernation, 
for  they  do  not  arouse  tiiemselves  imtil  the  following  spring,  when 
they  again  resuine  the  cycle  of  changes  peculiar  to  tlie  vernal 
series,  and  by  this  extraordinary  habit  preserve  its  history. 

Here  we  have  two  indepemlent  series  in  the  same  species,  each 
single-brooded,  but  one  making  an  effort  toward  a  second  genera- 
tion, invariably  en<ling  in  disaster ;  the  butterfl}'  may  therefore 
be  properly  considered  as  '*  single-brooded,"  although  differing 
greatly  from  other  single-broo<led  butterflies,  by  presenting  three 
distinct  apparitions  of  the  perfect  form.  Whether,  b}-  any  lethar- 
gic freaks,  the  caterpillars  of  the  two  series  even  unite  their  faces 
and  finally  have  a  synchronous  and  parallel  development,  we  are 
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as  yet  iinpropnnMl  to  kmv  ;  Imt  tluit  the  blood  .of  both  series  ever 
eomminjrlc's,  throu«rh  tht»  iifiionof  the  porfoct  insoot,  is  verv  iinprol»- 
al)le  becaiisis  although   the   generations  overlap,  the  males  of  a 
brood  are  the  first  to  disappear  and  the  females  the  last  to  appear, 
and  at  best  there  woul<l  be  few  that  eoiild  thus  mate ;  moreover, 
since  the  eggs  of  the  freshly  enclosed  femides  are  not  fully  dev€»l- 
ope<l  for  weeks,  or  even  months,  the  elfect  of  such  a  union  would 
be  questionable.     Yet,  if  there  is  no  union  between  the  two  series, 
there  are  the  vernal  and  testival    groups   practieall}-  as   distinct 
from  each  other  as  any  two  species  I     Nature  strives  towanl  the 
formation  of  a  double  brood  in  the  vernal  series ;    mav  we  not 
suggest  that  she  hiis  already  ina<le  considerable  progress  towarrl 
the  development  of  a  new  species,  in  producing  the  venial  series 
at  all?     Pass  in  review  the  histories  of  dilferent  spe<*ies  of  the 
same  genus  or  even  allied  genera  of  buttertlies,  and  you  will  find 
in  them  a  remarkable  siniilaritv  —  trace  of  a  law  of  unity  in  habits 
and  seasons  as  pronounced  as  that   of  unity   in   coloration   anc( 
structure,  extending  not  only  to  the  number  of  brootls,  but  also 
to  their  seasons.     In  the  avstival  aeries  of  Brenthis  we  find  indei*<l 
something  very  similar  to  what  occurs  in  Argynnis,  and  this  must 
therefore  be  considered  the  normal  series  ;  but,  in  addition,  we  liave 
a  second  set  of  individuals  maintaining  a  totally  distinct  season, 
by  other  means  (lethargy  or  premature  hibernation),  passing  the 
winter  in  a  dilferent  condition,  and  even  attempting  an  additional 
generation  —  siiowing  a  ditference  such    as    usually  charact«'rizes 
somewhat    distant   genera.     Will    not    Messrs.   Cope   and    Hyatt 
claim  this  as  a  new  argument  in  favor  of  their  theories  of  the  ori- 
gin  of  species? 

Whether  anv  colorational  or  structural  features  distin<ruish  the 

.  CI 

buttertlies  of  the  vernal  from  those  of  tiie  jestival  series.  I  am 
unable  to  say  and  must  leave  to  those  who  can  follow  the  insect 
in  the  tield  :  it  is  a  (piestion  worthy  of  investigation,  since  the 
spring  and  autumn  bnuxls  of  butterflies  often  present  ditterenees 
so  well  marked  that  the  broods  have  been  described  as  distinct 
spe(*ies. 

Some  one  will  ask  whether  these  ditlerent  apparitions  of  the 
butterfly  cannot  be  accounted  for  on  tiie  supposition  of  a  sui^jh 
series  of  individuals,  with  lethargy  on  the  part  of  the  caterpillar, 
as  in  the  case  of  the  European  Euphrosyne.  Plainly  not ;  for  we 
have  in  our  butterfly  three  apparitions  insti.'ad  of  two,  and  two 
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depositions  of  eggs  in  place  of  one ;  moreover,  the  fact  is  sufll- 
ciently  established,  that  some  of  the  caterpilhirs  of  the  vernal  series 
hibernate  when  half  grown,  after  a  period  of  lethargy  and  tliat  the 
festival  series  can  only  pass  tlie  winter  as  caterpillars  jnst  from  the 
egg ;  so  too  is  the  perio<l  of  ovipositidn  ;  tlicse  facts  being  granted, 
and  the  apparition  of  the  Imtterllies  known  to  all  observers  as 
occniTing  at  the  times  stated,  any  otlier  interpretation  seems 
impossible. 

In  all  plnral-brooded  butterflies,  with  an  extensive  distribution 
in  latitude,  the  number  of  generations  varies  with  the  U^igth  of 
the  season.  1  am  not  aware  that  tlie  mode  of  tliis  variation  has 
ever  been  studied;  are  the  changes  sudden  or  jxradual?  and  do 
they  involve  anv  waste  of  energy  on  \\w  part  of  Nature,  as  iji 
Bri*vthis  BclUtna?  A  little  consideration  will  show  what  the 
result  would  be  in  tlie  species  under  discussion  ;  should  the  season 
be  so  long  that  the  second  brood  of  the  vernal  series  could  lay 
eggs,  these  eggs  would  at  once  liatcli,  for  their  normal  period  being 
often  as  short  as  five  days,  weather  which  could  induce  a  butterfly 
to  lay  eggs  would  at  once  ripen  the  embryo  ;  the  caterpillars  would 
then  be  forced  to  hibernate  as  those  of  the  jestival  series  and 
become  members  of  that  scries  the  next  vear :  while  the  vernal 
series  would  be  kept  up  by  means  of  those  caterpillars  of  its  first 
brocKl  which,  in  the  previous  year,  ha<l  gone  into  premature  hiber- 
nation. Thus  the  vernal  series  would  continually  feed  the  a\sti- 
vul ;  yet  it  would  sutler  no  greater  loss  than  it  does  at  present  in 
the  practical  sterility  of  the  September  butterflies;  it  would  be 
subjected  to  no  infusion  of  blood  from  the  jestival  series  and  any 
variation  of  structure  from  the  normal  type  of  the  species,  induced 
by  its  isolation,  would  not  be  lost.  Were  the  season  still  longer, 
the  vernal  series  would  become  double-brooded  and  independenj, 
the  caterpillars  having  time  to  attain  half  their  size  before  hiber- 
nation ;  the  lethargic  propensity  would  be  retained  only  b\'  the 
flestival  series,  which,  bv  this  time,  would  probablv  have  assumed 
the  position  our  vernal  series  occupied  at  the  beginning. 

If,  on  the  other  hand,  we  su[)pose  a  shorter  season,  such  as 
actually  exists  in  some  parts  of  the  country  where  Brfnthis  BcJfona 
occurs,  undoubtedly  the  fir.st  change  would  be  the  entire  elimina- 
tion of  the  September  butterflies  and  the  hibernation  of  all  the 
vernal  caterpillars  when  half  grown  ;  this  is  probably  the  actual 
state  of  things  in  the  cooler  parts  of  Canada  ;  but  what  would  be 


518  ON   THE   GEOLOGY   OF  THE   ISLAND   OF   AQUIDNECK. 

the  further  buckward  steps  toward  the  simple  condition  of  Argynnis 
— that  is,  toward  the  extinction  of  the  vernal  scries  —  it  would 
be  hard  to  conjecture,  without  trea<ling  on  insecure  ground ; 
rather  let  us  leave  that  to  the  future  development  of  parallel  factis. 
—  Menton^  France^  Aprils  1872. 


ON   THE  GEOLOGY  OF  THE  ISLAND  OF  AQUIDNECK 
AND  THE   NEIGHBORING  PARTS   OF  THE 

SHORES  OF  narra(;anset  bay.' 

BY   PROF.    N.    8.    SIIALEU. 

General  Topography. —  The  contour  of  the  shore  at  this  point 
of  our  coast  at  once  indicates  some  peculiar  features  in  the  history 
of  the  rock  masses  in  which  it  lies.  A  great  indentation  of  the 
coast  line  having  a  width  of  twelve  and  a  depth  of  over  twenty 
miles,  cut  here  and  there  with  narrow  islands  and  running  up  into 
the  land  in  long  river-like  arms  for  many  miles  beyond  the  limits 
of  its  main  area,  Narraganset  Buy,  lends  us  to  seek  for  some 
forces  operating  in  its  formation  which  were  not  at  work,  at  least 
with  the  same  energy,  in  the  region  of  shore  more  to  the  south- 
ward and  westward.  A  glance  at  the  general  topography  will 
show  us  more  clearly  what  is  to  be  regarded  as  peculiar  and 
requiring  an  explanation  from  the  ancient  history  of  this  region. 

Nearly  the  whole  of  the  excavation  of  Narraganset  Bay  lies  in 
a  region  commonly  known  as  Carboniferous,  t  The  great  exca- 
vations of  the  Chesapeake  and  Delaware  lie  altogether  in 
%  region  of  soft,  easily  disintegrated  material  and  are  thus 
not  comt)arable  with  what  we  have  here.  The  valleys  of  the 
Connecticut,  the  Hudson  and  the  Thames,  nearer  to  the  region  we 
are  studying,  are  in  the  same  sort  of  rocks,  or  those  of  nearer 
equivalent  hardness,  and  are  therefore  more  likely  to  give  us  a 
measure  for  the  forces  acting  here.     But  we  find  that  these  latter 


*  This  and  llie  pa|icrs  t«»  hv  hoie;«lU*r  |>iiblir>)ic<l  in  tho  same  scries,  are  extract:-  Intin 
a  R<'port  to  Prof.  Benj.  Pii'iro.  SuporintendiMit  oltlio  United  State.-*  Coa^t  Survey,  and 
an'  made  public  by  \\\i^  pernilrsion. 

t  It  will  hereafter  be  .-hown  that  a  very  large  part  of  this  region  generaUy  map|ted  a* 
carboniferous  is  in  all  probability  of  a  vciy  much  earlier  age.  The  evidence  fucs  to 
show  that  it  is  a  member  of  the  Cambrian  bcries. 
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indentations  have  the  simple  structure  of  river  excavations  present- 
ing, it  is  trne,  the  character  of  valleys  which  have  been  subjected 
to  other  eroding  forces  than  those  which  have  come  from  flowing 
water,  but  still  being  single  and  rather  narrow  indentations  in  the 
axis  of  considerable  streams.  As  we  go  to  the  north  and  east  be- 
yond Narraganset  Bay,  we  find  indentations  of  the  same  general 
character ;  at  first,  obscurely  on  the  southern  shore  of  Massachu- 
setts, but  in  great  abundance  and  of  a  perfectly  comparable  shape 
on  the  coast  of  Maine  and  tbe  whole  shore  of  the  continent  to  the 
northward.  Thus  we  see  that  this  Bav  is,  in  fact,  the  southernmost 
point  of  the  fiord  structure  on  our  coast  anil  is  on  this  account  a 
favorable  point  for  the  examination  of  the  causes  of  the  formation 
of  that  type  of  coast  line.  If  we  take  a  number  of  sections 
across  the  whole  of  the  Ba}'  at  several  points,  say  at  the  mouth, 
five  miles  from  the  southernmost  point  of  land,  again  parallel 
thereto  through  tlie  centre  of  the  town  of  New[)ort,  and  furtlicr  on 
in  succession  in  an  east  and  west  direction  through  the  upper  part 
of  Newport  island  and  the  island  of  Prudence ;  tlirougli  Bristol 
and  lastly  through  Fall  River,  we  shall  see  by  these  diagrams 
that  the  bay  gives  us  a  number  of  furrows  and  ridges  having  each 
a  witlth  of  from  half  a  mile  to  fiya  miles  and  a  height  or  depth 
from  the  l)ottom  level  of  from  one  hundred  to  four  hnndred  and 
fifty  feet.  *  If,  however,  we  take  a  section  in  a  general  north  and 
south  direction  through  an}-  of  these  channels  of  Narraganset 
Bay,  we  shall  find  that  it  presents  us  with  essentially  an  inclined 
plane  sloping  pretty  gradually  from  the  northern  or  inner  end 
toward  the  sea  on  the  south.     The  indentations  of  these  channels 

• 

into  their  shores  are  comparatively  few  and  of  no  great  depth. 
At  some  points  the  original  islands  have  been  soldered  together  by 
marine  drift  materials  so  as  to  destroy  the  original  simplicity  of 
arrangement,  but  usually  tlu^oughout  the  Bay  the  contours  show 
us  a  predominance  of  north  and  south  Reliefs.  As  will  be  seen 
by  examining  the  contour  lines  of  the  coast  survey  map,  on  the 
scale  of  Tiy.Vooi  ^^^^  nearer  ridges  of  the  principal  island  con- 
form in  course  in  a  general  way  to  the  trend  of  the  shores  of  the 
main  islands ;  showing  thereby  that  it  is  to  some  very  general 
action  that  we  owe  the  existence  of  these  north  and  south  trends. 


•Three  of  these  trnnBverso  sections  are  given  in  the  (liagrani  PI.  0.  It  will  be  (?een 
that  each  great  cliantiel  it  abroad  but  relatively  shallow  excavation.  The  ilruwings 
from  which  the  sections  were  made  were  curelulJy  prepared  ft-oni  tlie  records  nt  tlie 
Coast  Surrey  Office  in  Washington. 
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It  will  ))c  noticed  thnt  the  island  has  no  ntroaiDs  of  coii-sMer- 
ahle  size  ;  none,  in  fact,  which  could  have  been  competent  to  create 
the  wide  and  deep  depressions  we  find  in  the  hirjjer  vallevH  of  the 
island  1)V  direct  abrasion.  In  some  of  the  minor  valleys  neur  the 
shores,  as  at  the  glen  on  the  east  si<le  of  the  island,  we  have  real 
stream  valleys  with  the  normal  V-like  excavations,  but  in  the 
larger  di'pressions  occupied  by  the  .streams  the  form  is  very  much 
more  rounded  and  the  size  usually  many  times  as  great,  giving 
broad  U-shajied  troughs,  in  which  the  streams,  tliough  in  fully 
close  contact  with  the  bed  rock,  have  very  little  ell'ect  upon  it. 
They  are  manifestly  incapable  of  creating  tiie  valleys  in  whieli 
they  flow.  To  account  for  these  depressions  we  are  forced  tu 
suppose  either  of  several  things ;  we  may  supiM>se  that  the  vallfvs 
arc  the  relies  of  the  topography  which  may  have  existe<l  here  before 
the  liay  was  formed,  an<l  that  the  streams  which  made  them  trath- 
ered  their  volume  in  the  land  which  then  occupied  the  ^[laee  wherf 
the  waters  now  lie  and  a  part  of  the  reirion  beyond ;  we  may  sei^ 
an  explanation  of  their  formation  in  the  action  of  the  sea  duriLg 
a  former  period  of  partial  submergence,  a  probable  >oun-e  of 
valley-making,  according  to  the  view  of  many  geologists,  or  we 
may  perchance  fnid  that  to  tiie  erosion  of  the  ancient  glacial 
streams  we  owe  the  development  of  what  the  brooks  only  began. 

The  first  supposition  is  manifestly'  inapplicable  to  a  nnnil)er  of 
the  valleys  of  the  island,  and  these  among  the  most  important: 
that  which  owing  to  the  want  of  any  well  established  name  has 
been  termed  the  north  valley,  being  that  occupied  by  the  stream 
which  debou(^lies  just  south  of  the  Acpiidneck  coal  mines,  does  not 
extend  across  the  island  but  has  its  head  within  lilty  feet  of  its 
highest  hill.  On  tlu?  part  of  the  island  to  the  south  of  this  valley 
we  have  several  considerable  depressions  of  the  same  character. 
Only  one  of  these,  that  which  lies  innnediately  to  the  north  of 
Newport,  is  continued  clear  across  the  island,  but  even  iu*re  the 
central  part  of  the  valley  lies  so  high  as  to  allonl  hardly  a  rea*»on- 
able  impression  of  its  having  been  tli(»  valley  of  an  ancient  river. 
A  careful  consiileration  of  the  (luestion  has  le<l  me  to  conclude 
that  this  hypothesis  is  inapplicable  to  any  of  the  valU'VS  of  the 
island.  The  question  of  the  marine  origin  of  these  depressions  is 
easily  dismissed.  If  competent  to  pnxhice  these  valleys  we  shouM 
And  the  sea  still  at  work  extending  their  contours  ;it  the  point  of 
contact  of  sea  and  land.  It  is  sutliciently  evident  that  no  sucli 
action  is  now  going  on.     The  sea  is  now  making  slight  inroads  upon 
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the  land  along  nearly  tlio  whole  shore  ol'  the  isl:iii«l,  luil  thr  hli^hl 
waste  is  not  takin<;^  place  in  any  jriTater  uira.-nmi'  at  I  hi*  iiiniilhn 
of  these  valleys  tlian  at  other  points.  1  :tni  inrliniMl  in  ihiiiK  il 
eminently  probable  that  these  vaHeys  ar»'  Ihr  n-^iill  nl'  I  hi*  lun 
plification  of  the  ori<zinal  stream  exravntion-i,  by  I  In-  iulinii  ol' 
the  iuo>inp:  sheet  of  ice  wliich  we  shall  sim»  linn*  ii  nbioni.iiil 
reason  to  believe  to  have  re.'.ti'tl  on  this  rrjiinii  ibinn;.'  thi*  ihilt 
pcrioil.     Lon<r  bifforetlie  prestMit  topoLT.'iphy  nnji-"  f-ilfibb  -Im  ■!..  jiiifb 

ably  at  a  time  so  remote  that  tht*  pp'^cnl   Miiir:ir'<'  wn^  bmii'l  n: 

than  one  thousan<l  feet  bcni'.-ith  .'ic'iiiinil.'ttioii  ^  v\iiif  h  h.ri  -iii<ir 
been  worn  awav.  the  i>hin'l  hm\  :ih<:i'lv  ln«ii  -i  p;ii;ii<  «l  h</iii  I  hi? 
main  lantl.  Tlie  ice  prriorl  foiin'!  f-crl.-ilii  v.-iMf-v-:  ;ilii-;i'iv  ' 'H  oi  ih<- 
roek,  their  ;reneral  fi)ur<(-  roiu'l'Tur^  pn-My  'I'l-*!;  ..  iHi  ih*  '\iitr 
tion  of  the  tl«iwof  t!ie  \"r.  a-*  «ill  h*:  ""ii  ii;.  «•  ■..i.'nijiMiy  ih*-  oi'li- 
cate*!  flirretimi  «•!'  th"  i'*-  :i-  '\*-i'iiii'\u*-*  hv  U.*-  -^  ..'iii  •'«.•' J. •-'•. 
It  is  eminently  pr'Vi:i''':-  tl:-.*   •'.«•  '_'   i'!.:!   -:.«•-■.  ■.,:!..  j,(- '*  .  n-.i,;; 

]evel  on  il<  r.pj-..*r  -i:'":  ■•••.  I.--'  l.ii'-':.-j  *.:.:■:  -.  ;;f:>'."  '■'.:.:-,:  il..!.'/  ■'/  '»,' 
hills  an-l  v;.l!.-y-  -.v'.'  '.  ;•. -.  ■  -•.  r.:..  i*  '.  -  «..:;.'  ':  :,'  *•.  '  :*  »•.' 
stream  :av  V-.  ■:<  *       ■■■■-      ..j  •■•.  .      *.  ■■  :    .     ..  '   •   •'."■■.'•  •*.  '•,/ 

the  ratf '.'f  ::\    "!    \         ;.J  *        ';..-.*    •        ■     ;..•'.:    :;/.':      -'i    ..::. 

i-*  in  pr. '-::"!  :.  "     ■..-  —   j  .*::■•■  ;  j-    .;.  .  ■.■■..-       J ;.    ^ 

the  v:/'.•^  -  ■     .  ■  -.■.■•.: 

pr.M  -.  r: ..:.•.:_-:.:'         .  ■"  '       - "       .  •  •  •  . .  ^f 
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clopth  may  sometimes  be  eonnocted  with  a  variatiou  in  the  harilness 
of  the  iimterial  in  which  the  excavation  is  made.* 

Since  tlie  formation  of  tiiese  depressions  a  consicU^rablc  amount 
of  fiUinj^  lias  ])een  going  on  wliich  has  doubtless  tlone  nnich  to 
modity  the  form  of  the  bottom  and  diminish  its  de[)tli.  There  are 
no  data  for  estimating  the  amount  of  the  accunmlation  ;  it  haa 
probably  not  exceeded  an  average  of  one  hundrtnl  feet.  Although 
not  expressly  made  for  that  purpose,  the  diagrams  aUo  show  that 
the  land  surfaces  are  considerably  more  irregular  than  those 
caused  by  water ;  water  action  when  the  land  is  buriinl  beneath  it 
tends  to  make  the  surfaces  uniform  while  it  works  to  the  opposite 
effect  when  it  acts  up(m  the  land  lands.  There  are  reasons  to 
believe  that  the  channels  to  the  east  and  west  of  the  island  were 
occupieil  by  distinct  glacial  streams  for  a  short  period  towanls  the 
close  of  the  last  ice  time.  The  duration  of  these  local  glaciers 
must  have  been  short,  inasnmch  as  the  distinct  termina  lor  lateral 
moraines  are  few  and  indistinct. 

Excepting  the  extreme  ends  of  the  island  the  topography  is  of  the 
simplest  character ;  the  broad  valleys  have  slopes  i»f  remarkaltic 
similarit}'  showing  that  the  material  in  which  tiiey  are  excavate*! 
must  have  a  tolerably  uniform  consistency.  The  extreme  south- 
west and  northeast  ends  of  the  island  have  contours  which  con- 
trast remarkably  with  the  middle  region.  The  region  known  as 
the  neck,  lying  just  south  of  Newpoil  and  the  harbor  thereof,  is 
one  of  the  most  irregular  surfaces  in  New  England.  At  tirst 
sight  it  seems  a  mere  confusion  of  ice- worn  rocks  and  transported 
masses  piled  without  order.  A  little  examination  shows,  IiowovtT, 
that  here  too  we  have  a  set  of  valleys  which  have  a  prevailin^jj 
north  and  south  course,  the  sides  and  bottoms  of  wiiieh  have  bren 
worn  into  the  irregular  shapes,  which  give  the  chaotic  look  to  the 
surface,  by  the  action  of  the  flowing  water  and  the  old  ice  mass. 
The  rock  being  of  very  varied  hardness  has  worn  with  diflereut 
rapidity  at  different  points  and  so  has  come  to  have  a  very  ruggetl 
surface.  The  lines  of  fault  indicated  in  the  diagrams t  bring  up 
into  contact  with  this  irregular  surface  the  beds  of  the  co:d  for- 
mation, materials  as  homogeneous  as  the  others  are  variai)le.  The 
homogoneity  in  the  character  of  the  latter  rocks  has  caustMl  them 

♦The  ffTcat  valJeys  which  imw  form  the  Bay  were  «loul»tlcsri  i>n;;in:illy  tfio  in-i^riiifl- 
cnnt  troughri  of  nmull  btreuiiis  which  liave  been  (lcvelo|>eil  under  Uie  conditiunti  abow 
iudicated. 

t  These  diagrams  will  be  given  in  the  next  number  of  tliis  JournaL 
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to  wear  uniformly  and  so  to  give  a  very  even  surface  to  the  coun- 
try they  underlie.  Tliis  uniformity  characterizes  all  the  region 
between  the  Lilly  Pond  and  Aliny's  Poud  on  the  80uth  and  the  bay 
known  as  Blue  Bill  Cove  on  the  nortii,  with  the  exception  of  the 
strip  l^'ing  east  and  west  between  the  Paradise  and  Purgatory 
rocks  on  the  east  and  !Miantonomi  Hill  on  the  west,  wherein  there 
are  several  exposures  of  conglomerat<*s  and  slates  which,  wearing 
unequally",  have  given  a  broken  and  irregular  character  to  the 
surface. 

At  the  extreme  northern  end  of  the  island,  between  Bhie  Bill 
Cove  and  the  portion  of  Xarragauset  Bay  known  as  Mount  Hope 
Ba}*,  there  is  a  small  area  of  the  same  character  as  that  to  the 
south  of  Newport,  brought  up  l)y  a  fault  into  contact  with  coal- 
bearing  rocks.  Here  also  the  irreguliir  hardness  of  the  rock  has 
caused  it  to  wear  very  irregularly. 

The  continuous  sheet  of  superficial  accunuilations  hereafter  to 
be  described  does  not  have  any  considerable  ellect  in  altering 
the  contour  of  the  surfaces  except  in  tiie  liner  details  of  particular 
points.  On  the  west  shore  of  Blue  Bill  Cove  there  is  a  surface 
of  about  one  hundre<l  acres  which  shows  a  type  of  topography 
which  occurs  at  a  number  of  points  on  our  New  England  shore 
and  is  very  diflicult  to  understand.  The  general  surface  is  very 
nearly  a  true  plane  and  is  underlaid  to  the  depth  of  more  than 
thirty  feet,  or  below  low  tide  mark  by  unstratitied  drift  com- 
posed principally  of  materials  less  tiian  one  foot  in  diameter. 
The  surface  of  this  plain  is  broken  at  a  great  mnnbcr  of  points  by 
depressions  whicli  recall  the  character  of  the  sink  holes  of  many 
limestone  countries,  though  no  such  explanation  will  possibly  ap- 
ply to  their  formation.  These  depressions  vary  nuich  in  size 
some  of  them  being  several  hundred  feet  in  diameter,  though 
usually  they  do  not  exceed  one  hundred  feet  across,  and  twenty  feet 
in  depth.  Generally  their  outlines  are  rudely  circular,  though 
in  some  cases  they  exhibit  considerable  irregularity  of  form.  At 
some  points  these  cavities  are  so  crowde<l  together  that  they  en- 
croach upon  eacii  other  and  the  plain  becomes  converted  into  a 
warped  surface  of  a  singular  degree  of  complication.  A  precisel}'^ 
similar  surface  occurs  on  the  low  terrace  to  tiie  south  of  th«  town 
of  Quincy,  Mass.  The  conditions  both  of  material  and  environ- 
ment are  the  same  in  both  cases. 

There  are  a  few  possible  means  of  accounting  for  this  arrange- 
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mont  which  siigj2:est  thoins;olve8  ;  none  of  tliom,  however,  seem  quite 
to  satisfv  th(?  facts.  The  most  natural  coiijectiirc  seeiiiH  to  Ik?  that 
the  iiTc<;ularity  was  ina<le  at  the  time  of  (lei)ositi<>u  of  the  inateri- 
al.  IL'ul  it  taken  this  shape  afterwanls  the  only  possible  snp|)o- 
aition  would  be  that  marine  currents  had  prochiced  the  excavation 
durin<]^  a  period  of  depression.  This,  however,  is  distinctly  nejja- 
tived  l)v  the  fact  tiiat  tlie  coarse  as  well  as  tiie  fine  material  haa 
disappeared,  tlierc  l>ein»]:  no  such  mass  of  bouhlers  on  the  bottom 
of  the  depression  as  would  exist  on  this  supposition  ;  moreover, 
it  is  really  impossible  to  account  for  the  existence  <>f  such 
great  ed<lies  in  the  positions  where  these  jrreat  excavations 
occur,  at  points  remote  Irom  larjxe  obstacles  such  as  could  set  ^reat 
tidal  currents  whirlin<r.  Limiting:  ourselves  to  the  conditions 
which  could  cause  irregularities  in  the  de])osition  of  the  drift,  we 
still  find  the  matter  beset  with  ditliculties.  In  the  first  place,  it  is 
ditlicult  to  see  what  could  have  caused  such  lacunes  in  the  distri- 
bution of  drift,  matter,  within  or  on  the  surface  of  a  irlacial  sheet. 
The  most  satisfactory  explanation  seems  to  be  that  the  greater 
part  of  the  tlrift  which  lies  here  was  borne  on  the  surface  of  the 
glacier  and  that  these  openings  in  the  moraine  matter  answer  to 
gaps  in  the  ice  on  the  surface  of  the  glacier,  causeil  perhaps  by  the 
action  of  streams  such  as  are  often  ^een  tooriginat(M)n  the  surface 
of  a  glacier  and  then  to  find  their  way  in  straight  shafts  to  \{» 
base.  Such  cavities  would  remain  even  after  thev  becamv  closed 
or  disused,  being  covered  with  <1rift  or  duite  bare,  and  at  the  time 
of  melting  their  place  would  be  marked  by  just  such  cavities  as 
these. 

Other  dej)ressions  exist  on  a  larger  scale  at  the  point -^  (K*cupie«l 
by  the  several  ponds  of  the  island  ;  none  of  these  ponds  seem  to  I* 
complete  rock  basins  all  having,  or  having  had,  <leep  channels  con- 
necting them  with  the  sea.  Blue  Bill  Cove  seems  to  be  entirely 
formed  by  the  drift,  masses  which  surround  it,  except  when  the 
syenite  rock  makes  a  part  of  its  northeast  border.  East  on  3 
Pond,  near  Newport,  is  the  next  depression  to  the  southwanl. 
We  have  one  of  the  vallevs  of  the  island  cut  down  bv  the  glacial 
stream  until  its  mouth  lav  beneath  the  level  of  the  sea  ;  when 
the  ici?  (lisapp(»ared  the  valley  constituted  a  fiord-like  bay.  The 
action  of  the  sea  s(»ems  to  have  made  two  successive  beaches  acroa* 
the  valley,  one  about  one-half  the  distance  from  the  present  shore 
to  the  head  of  the  pond,  the  other  forming  the  present  bathing 
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be«ach  of  New][)ort.  South  of  this  point  we  have  two  considerable 
ponds,  Alray's  and  Lilly  i)on(l ;  ]>oth  of  these  and  the  marahy  pond 
just  to  the  w^est  of  the  latter  are  ghicial  excavations.  The  last  is 
closing  by  the  accumulation  of  vegetable  matter,  its  waters  having 
become  shallow  enough  to  bear  an  abundant  vegetation,  which  is 
rapidly  converting  it  into  a  peat  bog.  The  island  is  singularly 
free  from  i)erfectly  level  lowlands,  such  as  are  formed  by  the  fdling 
up  of  old  ponds,  and  the  few  sheets  of  water  whicli  remain  are  not 
disappearing  with  the  rapidity  usual  in  New  England. 

The  process  of  occlusion  in  these  ponds  can  l)e  studied  to  ad- 
vantage in  the  marshes  between  the  Lilly  pond  and  Bateman's. 
The  vegetation,  consisting  of  a  variety  of  marsh  plants,  begins 
its  gi'owth  at  the  shore  where  there  is  a  sand  lieach  and  bold 
wat^r,  but  it  may  be  a  long  time  before  its  f<K)thold  can  be  made 
good.  Some  accident  such  as  a  landslide  or  a  fallen  tree  makes 
a  little  shelter,  so  that  the  plants  get  a  hold  in  the  water.  In  a 
short  time  they  make  a  be<l  a  foot  or  more  in  thickness  ;  their 
roots  go  so  deep  that  soon  they  can  stand  a  considerable  beat 
of  the  wave.  The  commotions  in  the  water  tear  awav  and  dis- 
tribute  over  the  floor  of  tiie  pond  a  part  of  the  mass,  but  it  con- 
tinues to  grow  and  gains  on  the  clear  space,  often  at  the  rate  of 
several  inches  a  year.  Where  the  circumstances  iire  favorable, 
we  find  tlie  mat  of  plants  extending  from  tlie  shore  over  the  pond, 
without  touching  its  floor,  sometimes  for  only  a  few  feet,  again, 
at  times,  covering  many  acres  witli  its  growth.  The  accunndation 
of  sediment  under  these  conditions  takes  place  in  a  singular 
fashion  ;  the  mat  of  vegetation  floats  upon  the  surface  of  the  pond, 
and  sinks. deeper  and  deeper  as  it  grows  until,  finally,  it  rests  upon 
the  bottom.  It  then  continues  to  grow  until  it  has  gotten  itself 
so  far  above  the  wat(»r,  that  the  vegetation  no  longer  has  the  neces- 
sarj'  amount  of  water.* 

The  topography  of  the  island,  as  a  whole,  is  remarkable  for  tiie 
small  extent  to  which  it  expresses  tlie  structure  of  the  rock  below. 


•TliiH  procossof  jj^rowUi  iiiakos  tlie  peat  bog.-^  of  all  countries  the  iintiiral  repositories 
of  the  inip]euiei)t^  of  man  :  where  a  .stone  tool  remained  on  tlu;  Hurfurc  it  wa.-*  likely  to 
be  found  n(rain  nnd  again,  and  ii^ed  until  iti<  very  eliips  were  worn  away.  Falling  into 
a  bog.  clipping  through  ^ome  ereviee  in  its  top  cru^t.  it  ^«auk  to  a  secure  hiding  place. 
Tlio  fact  that  implements  can  penetrate  ^o  deeply  into  bogs  niake^  them  very  untrust- 
worthy recorders  of  time.  An  implement  of  the  ^tone  age  may  get  buried  in  tho  Holid 
matter  two  feet  from  tho  R-urface,  while  a  moilern  piece  of  work  falling  into  a  more 
open  i»iMit  may  ."ink  far  bel«»w  it.  Whtfu  the  bog  comes  to  be  excavated  the  deeper 
burled  object  i.-t  naturally,  but  misttUcenly,  taken  for  the  older. 
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Wlion  we  colne  to  stiuly  tlio  (lis])osition  of  the  underlying  rock  we 
shall  be  struck  by  the  ^reat  amount  of  perturbation  the  lieds  have 
suirored  ;  thoy  are  thrown  into  real  mountain  irregularities.  Few 
parts  of  the  AUeghanies  are  more  seriously  disturbed,  but  the  wir- 
face  preserves  no  semblance  of  mountain  forms.  It  does  not  dif- 
fer from  the  shape  which  horizontally  lying  rock  would  give. 
If  the  character  of  the  surface  had  been  given  b}*  water  action, 
then  we  shouhl  have  had  something  very  ditferent  from  this.  The 
valleys  would  then  have  mapped  for  us  the  attitude  of  the  strata 
and  the  elevations  would  have  been  nmch  greater  and  dilferently 
disposed  from  what  they  are  now.  Hut  under  the  sheet  of  ice 
these  details  of  structure  lose  their  value  ;  the  ice  cannot  turn  and 
twist  as  the  water  does,  only  a  slight  deflection  even  under  the 
most  important  resistance  can  be  permitte<l.  The  result  necessariU* 
is  that  the  glacial  stream  wears  away  without  much  reference 
to  the  disposition  of  the  beds  beneath  the  surface.  This  is  a  jwint 
of  more  than  local  importance :  it  may  serve  often  as  a  general 
guide  to  the  detenni nation  of  tlie  question  whether  any  particular 
country  shows  the  result  of  glacial  ion.  When  the  topography  of 
an}'  region  does  not  express  the  structure  of  its  underlying  mate- 
rials, in  the  fashion  common  to  all  surfaces  of  purely  aqueous 
erosion,  then  there  is  reason  to  suspect  the  action  of  ice.  This 
suspicion  may  amount  to  a  certainty  wherein  the  whole  topography 
has  been  created  with  t!ie  great  independence  of  internal  condi- 
tions which  it  here  exhibits. 

There  is  a  general  absence  of  sand  and  pebbles  in  the  bt-aclie» 
about  this  island ;  this  is,  probably,  primarily  due  to  the  fact  that 
drift  has  not  been  enough  washed  over  by  the  sea  to  remove  the 
arenaceous  matter.  The  sand  mass  of  Nantasket  or  Lvnn  beaches 
alone  nmch  exceeds  all  that  exists  in  the  spits  and  beaches  about 
Narraganset  Bay.  The  small  extent  to  which  the  drift  has  been 
robb(Kl  of  its  sands  is  due  to  the  original  slight  submergence  of 
this  district ;  only  about  ten  to  twenty  feet  of  emergence  is  indi- 
cated, so  the  region  has  not  been  so  nmch  washed  over  as  the 
region  more  to  the  north.  There  are  great  bodies  of  sand  on  the 
shores  to  the  north  and  south  ;  its  comparative  absence  here  is  to 
be  explained  b}'  the  want  of  recent  great  movements  of  the  land, 
and  the  deep  water  which  prevents  its  movement  along  the  shore 
from  the  east  or  west.  As  we  go  south  of  this  region  we  come 
into  the  area  of  positive  subsidence  since  the  glacial  period.    This 
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change  of  land  is  quite  as  favorable  to  the  collection  of  sand 
along  the  shore  line  as  the  process  of  elevation.  In  general  the 
existence  of  great  quantities  of  sand  along  an  ocean  shore  may 
be  taken  as  probable  evidence  of  recent  geological  movements 
which  have  enabled  the  sea  to  work  over  a  great  amount  of  debris, 
of  which  it  has  left  the  heavier  part  where  it  found  it,  and  has 
heaped  up  the  lighter  parts  where  its  currents  naturally  swept  them. 
It  will  hereaftxjr  be  shown  that  the  whole  region  of  Narraganset 
Bay  has  less  drift  than  exists  in  the  regions  further  to  the  north- 
wanl ;  it  also  has  few  stretches  of  sliore  which  furnish  quantities 
of  sand  to  eroding  agents  and  none  of  those  great  rolling  beaches, 
such  as  abound  to  the  northward  where  thousands  of  tons  of  peb- 
bles, nishing  to  and  fro  under  the  beat  of  the  waves,  are  gradually 
ground  into  sand  and  mud.  The  rocks  exposed  about  Narragan- 
set Bay  to  the  full  surge  of  the  ocean  are  mostly  stubborn  resist- 
ers  of  the  waves,  and  where  masses  break  away  they  generally 
fall  into  deep  water  where  they  are  not  ground  up  by  the  waves. 
There  are  no  currents  working  along  the  shore,  which  are  capable 
of  transporting  sands  from  either  the  Cape  Cod  shore  or  the  great 
masses  of  Long  Island.  We  see  that  circumstauces  have  cooper- 
ated to  keep  the  inlets  of  this  diversified  and  beautiful  region  of 
our  shore  free  from  the  overwhelming  sands,  which  in  the  regions 
a  little  to  the  east  or  west  would  have  soon  closed  or  ctfaccd 
them.  Nothing  can  be  more  strikingly  contrasted  than  the  topo- 
graphical results  of  water  in  its  solid  and  its  fluid  states.  Where 
it  moves  from  the  land  in  the  solid  phalanx  of  the  glacier  it  rends 
a  coast  into  shreds,  as  ragged  as  a  cloud  blown  out  by  the  wind. 
In  the  sea  with  the  ever  varying  action  of  waves  and  currents,  it 
works  to  res^^ore  tlie  uniformity  it  destroyed  before.  Its  waves  dig 
down  the  heights  and  fill  up  the  hollows,  its  currents  build  moles 
across  the  inlets  and  give  them  over  to  the  agents  which  speedily 
convert  them  to  marshy  plains. 

At  the  close  of  each  of  the  many  great  ice  periods  in  the  earth's 
history  the  fretted  line  of  the  liord  zone  was  probably  swept 
clear  of  its  debris  of  all  kinds.  Then  began  the  process  of  occlu- 
sion which  continued  until  the  ice  came  again  to  renew  its  work. 

In  recognizing  the  harbors  and  inlets  of  Narraganset  Bay  as 
glacial  work,  we  get  an  example  of  the  agent  which  has  given 
nine-tenths  of  the  havens  of  our  seaboards.  That  the  people  of 
the  northern  part  of  Europe  have  been  universally  maritime  is 
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duo,  in  no  small  dej^rce,  to  the  recurrent  ice  action  of  the  northern 
hemisphere,  so  close  is  the  connection  between  this  most  destruc- 
tive agent  and  the  highest  life. 


THE   NKW  IMMERSION   ILLUMINATION. 


BY    R.    II.    WARD,    M.D. 


The  new  illuminating  lens,  introduced  l»v  Mr.  Wenliam  recently. 
has  proved  to  be  a  sufficiontlv  important  acc(»ssory  to  the  micro- 
scope to  command  more  attention  than  it  has  yet  received  in  this 
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country.  A  small  plano-convex  lens,  nearly  homisplierical,  ha> 
the  central  part  of  its  curvature  stopped  oil*  with  black  varni>h : 
and  for  convenience   the   part   intcndo<l   to   be   thus   su[)press;eil 


may  be  ground  away  as  shown  in  Figs.  123  and  124,  the  groun«I 
surface  being  subsequently  painted  black.  The  lens  thus  prepare*! 
is  temporarily  attached  by  some  higidy  refracting  medium,  such  a* 
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glycerine  or  oil  of  cloves,  to  the  under  surface  of  the  slide.  It 
becomes,  manifestly,  an  Immersion  spotted  lens ;  though  it  has  lost 
so  much  of  its  angular  aperture,  to  say  nothing  of  the  difficulty  of 
placing  the  object  in  its  focus,  that  it  can  no  longer  be  used  as 
such.  Its  available  action  is  that  of  enabling  us  to  throw  light 
obliquely  into  the  slide  at  such  an  angle,  ordinarily  impracticable, 
that  it  shall  suffer  total  internal  reflection  from  the  top  of  the  slide 
(Fig.  123),  or  from  the  top  of  the  glass  cover  when  that  is  opti- 
cally identified  with  the  slide,  as  when  we  examine  an  object  in 
balsam,  glycerine,  etc.  (Fig.  124). 

For  many  years  our  best  means  of  producing  this  effect  was  a 
prism,  as  shown  in  Fig.  125.  A  small  prism  is  attached  to  the 
under  surface  of  the  slide,  temporarily,  by  soft  balsam  or  by  oil 
or  glycerine  in  the  case  of  mounted  specimens,  or  permanently, 

FlK. 125. 


by  balsam  to  a  blank  slide  which  is  to  be  used  for  the  occasional 
examination  of  unmounted  specimens.  This  arrangement  gives 
so  little  light,  and  so  little  control  of  the  angles  at  which  the 
light  meets  the  axis  of  the  object  and  the  axis  of  the  instrument, 
that  it  has  been  but  little  used  and  with  indifferent  results. 

Mr.  Wenham's  lens  removes  all  these  difficulties.  It  is  easy  to 
get  light  enough  for  moderately  high  powers  ;  and  the  light  can  be 
thrown  upon  the  object  at  a  considerable  range  of  angles  and 
from  any  side  or  from  all  sides  at  once.  When  light  is  to  be  sup- 
plied from  one  side  only,  it  may  be  directed  by  a  rectangular  prism 
or  a  Reade's  prism,  or  an  (inclined)  achromatic  condenser  of  long 
focus  and  small  angle — such  as  a  two-inch  or  three-inch  objective ; 
while  from  all  directions  at  once  it  is  best  supplied  by  the  common 
glass  paraboloid.    The  latter  effect  may  be  obtained,  as  explained 
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by  Prof.  Biscoe,  by  the  common  paraboloid  alone,  it  being  oon- 
Tcrted  into  an  immersion  instrument  by  filling  its  cup  with  water. 

These  means  of  illumination,  now  for  the  first  time  available, 
may  act  in  three  distinct  ways,  one  of  which  is  new. 

The  new  method  is  applicable  only  to  objects  mounted  dr}*,  and 
is  illustrated  by  Fig.  123.  It  has  been  callecl,  b}'  Rev.  S.  Leslie 
Brake}',  Internal  Illumination.  All  the  light  suffers  .total  internal 
reflection  from  the  upper  surface  of  the  slide  except  that  which 
meets  the  surface  at  the  points  of  contact  of  the  object,  and  the 
rays  thus  excepted  enter  and  illuminate  the  object.  Of  course  the 
object  must  lie  upon  the  slide,  and  beginners  are  often  puzzled  by 


failure,  not  suspecting  or  remembering  that  the  object  may  have 
been  mounted  upon  the  under  surface  of  the  cover. 

The  two  other  methods  are  tlie  common  opacjue  illumination  and 
dark-field  illuminatioi\,  which  are  illustrated  together  in  Fig.  124, 
as  they  are  usually  employed  together  in  practice.  They  are 
applicable  onl}-  to  objects  mounted  in  some  medium,  ih  which  case 
the  top  of  the  cover  becomes,  optically,  the  first  surface  reacheil 
b}'  the  light  after  entering  the  lens.  The  upper  ray  in  Fig.  124 
represents  this  method  of  opaque  illumination,  the  ray  lH?ing 
reflected  by  the  cover  upon  the  object.  The  lower  ray  represents 
the  dark-field  effect,  the  object  being  illuminated  precisely  as  by 
the  common  paraboloid,  only  the  field  is  darkened  not  by  the 
obliquity  of  the  rays  passing  through  the  cover  but  by  the  fact 
that  they  are  reflected  back  b}-  it.*     Hence  its  greater  conipletc- 

*  Thin  illumination  is  not  exactly  represented  in  tbe  diagram.  Most  of  the  lucbt 
reflected  down  by  the  cover  iH  that  which  pai^ses  by  the  bide  of  the  object,  and  not  that 
which  passes  through  Uie  object.    This  is  shown  in  Fig.  125,  but  siropLifled  In  Tig.  tU. 
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ness  and  its  applicability  to  large  angular  apertures.  Its  effect  is 
superb  with  powers  as  high  as  J  of  130^*  or  140^,  especially  when 
used  with  the  binocular. 

In  practice  it  is  not  easy,  nor  often  necessar}',  to  separate 
the  latter  two  methods.  They  separate  themselves  accortling  to  the 
character  of  the  object.  With  an  absolutely  opaque  object  the 
opaque  illumination  will  alone  be  accomplished,  the  dark-field  effect 
(lower  ray  of  Fig.  124)  being  necessarily  suppressed;  and  success 
will' probably  be  difficult  and  only  indillerently  goo<l.  With  suffi- 
ciently translucent  objects  the  opaque  effect  would  be  insignificant, 
but  the  dark-field  effect  eas}'  and  excellent.  Objects  just  opaque 
enough  to  answer  equally  to  both  methoils  give  a  confused  result, 
which  might  possibly  be  valuable  in  exceptional  cases. 

The  latest  contrivance  (Mr.  Wenham's,  of  course)  for  an  immer- 
sion illuminator  is  a  glass  cylinder  half  an  inch  long,  one  side  of 
which  is  ground  off  at  an  angle  of  G4°  and  polished  to  furnish 
an  internally  reflecting  surface.  The  upper  end  api)roaches  the 
bottom  of  the  object  slide,  the  interval  being  filled  with  water  as 
in  the  use  of  an  immersion  lens,  and  the  lower  end  is  ground  to 
a  convex  surface  whose  refracting  effect  on  the  pencil  of  light 
is  supplementeri  by  a  plano-<'onvex  lens  placed  below  it.  In  fact 
we  have  something  like  a  Wollaston's  doublet  for  a  condenser, 
whose  cone  of  liglit  is  twice  bent  by  internal  reflection  so  that  its 
apex  is  in  the  position  of  the  object  between  the  cover  and  the 
slide.  In  the  diagram  (Fig.  1*20)  only  a  central  ray  is  repre- 
sented ;  but  in  use  nearly  all  the  light  falling  upon  tiie  lower  lens 
is  brought  to  a  focus  on  the  object,  giving  an  al)undaiice  of  light 
and  remarkable  n^sults  with  high  powers.  Tlu*  apparatus  is  so 
mounted  on  the  sub- stage  as  to  rotate  around  its  own  focal  point 
as  a  centre ;  and  excels  the  former  appliances  in  giving  a  more 
intense  one-side<l  illumination,  in  confining  the  light  to  the  object 
instead  of  lighting  up  everything  in  the  neiglil)orhood,  and  in 
allowing  the  slide  to  be  moved  or  changed  with  facility. 

Immersion  achromatic  condensers  for  transparent  (bright-field) 
illumination  have  not  vet  received  sufficientlv  extensive  trial  to 
ascertain  their  exact  d(»gree  of  usefulness ;  but  they  seem  likely 
to  come  into  use  as  a  means  of  increasing  the  available  aujrular 
aperture  of  immersion  objectives,  if  not  for  other  purposes. 


ON    THE    CAUSE    OF    DETERIORATION    IN    SOME  OF 

OUR  NATIVE  GRAPP:-VINES,   AND  ONE  OF  THE 

PROBABLE  REASONS   WHY  EUROPEAN 

VINES   HAVE  SO  GENERALLY 

FAILED   WITH  US. 

BY  C.    V.   RILEY.* 


The  Grape-leaf  Gall-louse  (Phylloxera  vitifolxcpi;  Fitch.). — 
The  experience  of  the  past  year,  enables  me  to  add  much  of 
interest  and  importance  to  last  3'ear's  account  of  the  above  insect. 
This  experience  has  already  been  made  public  in  an  article  pub- 
lished in  the  "  Rural  New  Yorker,"  and  reproduced  in  the  "  Rural 
World  "  of  St.  Louis.  I  am  pleased  to  know  that  the  views  there 
set  forth  receive  the  indorsement  of  such  an  experienced  and 
practical  man  as  Mr.  Geo.  Husmann,  the  well  known  grape  an« 
thority  in  our  State,  and  editor  of  the  vineyard  department  of 
the  last  named  journal. 

It  is  well  known  that  nearly  all  the  varieties  of  the  European 
grape-vine  (  Vitis  vinifera)  have,  in  the  end,  proved  valueless  when 
introduced  and  cultivated  in  the  eastern  half  of  the  United  States. 
The  majorit}'  of  them  grow  well  at  first,  and  a  few  exceptional 
cases  might  be  mentioned  where  some  of  them,  such  as  the  Black 
Hamburg  and  Chasselas,  have  even  fruited  successfully  for  many 
years,  especially  when  isolated  or  trained  against  walls ;    while 

*  Wc  copy  thid  f^om  Mr.  Rilcy'8  4th  Report  as  Entomologist  to  the  State  of  Missouri, 
1872,  anil  have  to  thank  Mr.  Riley  for  the  u(*e  of  the  cuts.— Eds. 

fThis  ii<  the  specitlc  name  by  which  I  last  year  gave  an  account  of  thiR  gra]H>-Ttne 
insect;  and  I  employ  it  again  for  that  very  reason,  and  for  tlie  Airther  rea-^on  that  it 
is  the  name  most  fomiliar  to  the  American  reader.  I  have  already  given  my  opinkm 
(3rd  Rep.  p.  96,  note)  that  though  the  name  in  objectionable,  it  ought  perhaps  to  be  re- 
taine<l-  It  is  doubtftil,  however,  whether  many  other  entomologists  will  agree  with  me; 
and  while  I  believe  in  carrying  out  the  "law  of  priority"  to  its  fullest  extent,  con- 
sistent with  reason,  there  are  many  cases  where  it  must  give  way  to  that  of  "  accord." 
The  present  is,  perhaps.  Just  such  a  case ;  for  aside  fkrom  the  technical  objection.  Dr. 
Fitch  knew  so  little  of  the  insect's  true  characters,  when  he  named  it.  that  he  cannot 
be  said  to  have  described  it,  and  did  not  refer  it  to  its  proper  genus  which  was  already 
erected  to  receive  it.  His  name  will,  therefore,  doubtless  give  way  to  that  of  Pkgi- 
loxera  vastatrix,  which  Plnnohon  first  gave  to  the  root-inhabiting  form,  and  which 
has  generally  been  recognized  abroad.  The  same  may  be  said  of  Westwoofl^s  name 
Peritymbia  vititana^  which  was  also  proposed  for  the  same  insect  in  1868,  in  a  conumi* 
nication  to  the  Ashmolean  Society  of  Oxford,  England. 
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they  more  generally  rlo  well  when  isolateil  in  cold  houses.  But 
the  geuerid  truth  of  the  first  sttitement  holds  good.  It  is  also 
well  known  that  some  of  our  native  vines,  which  for  n  while  were 
universal  favorites  on  account  of  tlifiir  productiveness,  vigor  and 
other  excellent  qualities,  have  of  late  yenrs  sadly  deteriorated. 
Among  such  the  Catnwba  was  for  a  long  time  the  jiopnlur  grape  ; 
bat  its  cultivation  is  now  entirely  abandoned  in  many  parts  of 
the  Mississippi  Valley,  and  even  at  Flammondsport  and  other 
parts  of  New  York,  and  Nanvoo,  Illinois,  where  it  is  still  largely 
Cnltivabed,  I  loam  from  experienced  gt-ape-growers  that  it  is  ftat 
on  the  decline. 

This  deterioration  —  this  failure,  has  been  attributed  to  a  variety 
flf  causes,  for  in  the  absence  of  auything  definite  and  ascer- 
twnable  to  keep  it  within  fik-  '". 

bounds,  the  speculative 
turn  of  our  minds  is  sure 
to  have  full   scope,  and 
grasping  at  every  shadow 
of  probability,  leaves 
possible    theory 
searched.    As  in  iill  such  I 
a,     also,    tlie    mind  | 
gets  lost  in,  and  is  i 
Isfied    to    vaguely    rest 
with,    th6    theory    least 
provable ;   and  to  some 
occult    and    mysterious 
ige  of  climate  we  are 
at  last  satisfied  to  attril>  i^n  ooTtr^rt  wini  i>aii>. 

Bte  the  change  though,  if  the  meteorological  rfcords  were  careflilly 
examined,  they  would  prolubly  show  no  dilfcrence  in  the  mean 
uintul  condition  of  our  climate  during  the  past  half  centiuy. 

It  is  very  natural  to  suppose  that  vines  of  Europeim  origin 
should  be  less  hanly  in  this  couutrj'  than  our  native  varieties, 
tttat  as  in  the  caao  of  the  Spanish  Chestnut,  the  English  Gooae- 
lerry,  etc.,  etc.,  there  is  something  in  our  climate  which  precludes 
tbeir  ftourisliiug  as  well  here  as  there.  I  would  by  no  means  deny 
Budi  is  the  case,  for  it  is  this  very  comparative  tenderness 
'which  predisposes  them  tlie  more  to  the  destructive  agent  of 
which  I  am  about  to  speak.    Yet  when  we  consider  that  in  some 
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parts  of  Europe,  where  the  Vine  flourishea,  the  extremes  of  heat 
niid  cohl  arc  as  great  as  here ;  that  we  possess  a  g;rcat  Tariety  o 
soil  aiKi  climate,  au<l  that  by  covering  anil  other  motles  wf  pro- 
tSctioii  ill  winter,  we  may,  where  iiewiBsary,  counteract  the  rigor 
Fif.Lft).  or  the  latter  —  it 

<JS.  Z'  y  (-"'^^-sjsjs.  would  api>ear  that 
we  certainly  have 
:ributed  too 
'  much  to  climatic 
inflnence  :  and 
such  a  view  is 
strengthened  hj 
the  fact  that  our 
nntive  varieties,  if 
free  from  the  in- 
sect which  forms 
the  subject  of  tliis 
article,  usuallj'  do 
well  when  culti- 
vated in  Europe, 
and  further  that 
the  Vitia  vini/era 
is  not  a  native  of 
Europe,  bat  of 
western  Asia. 

The  abo\'c  reflec- 
tions arc  of  a  gen- 
eral char.acter,  but 
apply  more  partic- 
ularly to  the  great 
State  of  :k[is3oari, 
f  which  is  adniittcJ 
^  to   be,   in    many 
,  winiii'nittit'tiii'niiSMn  parts,  eminently 

iFM>  Nflim  uc  itrtiiMT  nlUTwl,  IIk  uBlHrml       , 

iHtiwiriiooasttiiBeideureKii.  adapted,   Ixith    by 

soil  and  climate,  to  the  cultivation  of  the  Vine. 

One  of  the  reasons  ivliy  the  European  vines  do  well  in  California, 
outside  of  and  beyond  the  more  favorable  clime  in  tliat  jwrtion  of 
the  continent  is,  no  doubt,  because  the  insect  which  here '  afl'ects 
them,  like  many  other  species  common  on  this  side  of  the  Rocky 
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Moantains,  has  not  yet  crossed  to  the  other  side.  If  such  is  the 
case,  our  California  neighbors  should  take  warning  from  Europe, 
and  giianl,  if  possible,  aguinst  an  invasion. 

The  announcement  that  I  have  at  last  ascertained  one  of  the 
principal  causes,  if  not  the  sole  cause,  of  this  decline?  and 
that,  ^knowing  the  cause,  we  may  in  a  measure  obviate  it,  will 
doubtless  cause  many  a  grape-grower  to  wonder.  Some  may  even 
pooh-pooh  the  idea,  and  deem  it  impossible  that  the}-  have  so  long 
remained  in  ignorance  of  so  imi)ortant  a  fact,  that  a*' bug-hunter" 
should  dist^over  it  at  last.     Let  the  fiicts  speak.* 

This  destructive  agent  is  none  other  than  the  little  insect  we 
are  now  treating  of. 

The  general  history  of  the  louse,  and  the  habits  of  the  gall- 
inhabiting  t3''pe  were  sketched  in  my  last  Report,  and  need  not  be 
repeated. 

Further  Proof  of  the  Identity  of  the  American  Insect 
WITH  the  European. — That  the  two  are  identical  tliere  can  no 
longer  be  any  shadow  of  a  doubt.  I  have  critically  examined  the 
living  lice  in  the  fields  of  France,  and  brought  with  me,  from  that 
country,  both  winged  male  and  female  specimens,  preserved  in 
acetic  acid.  I  find  that  the  insect  has  exactlv  the  same  habits 
here  as  there,  and  that  winged  specimens  which  I  bred  last  fall 
from  the  roots  of  our  vines,  accord  perfectly  with  those  brought 
over  with  me.  In  the  different  forms  the  insects  assume,  in  their 
work,  and  in  all  other  minutia,  the  two  agree. 

Wnv  I  Consider  the  Gall-louse  and  K(x>t-louse  Identical. 
—  First,  wherever  this  insect  has  been  noticed  in  England,  both 
the  gall-inhabiting  and  root-inha)iitiiig  types  have  been  found. 
In  France,  the  galls  occur  abundantly  on  such  of  our  American 

•It  \fi  really  amu«iii^  to  witiif.'?-'  how  the  facts  horc  i-et  forth  have  been  received  by 
hose  who  never  jipent  teniniuute-'  iiive-tigatiim  of  the  Mjbj»M*t  in  their  livi-s.  In  the  silk- 
worm dieeaso  that  has  of  late  year?  been  ho  previileut  in  Europe.  M.  PaMenr.  after  the 
most  ])ain7-takin(C  anil  elaborate  ex;'*-rini*'nts.  at  whifh  he  sarrillccd  hin  health,  unrav- 
eUe<l  it*  mysteries,  jravi*  t-i  Vw  w«»rM  the  tni«»  ]»;tthob);.'y  of  pthritie,  and  what  ie  more, 
Bbowefl  how  it  might  \Hi  emdit-aii"!.  Vet,  a"*  I  >hiill  hbow  further  on,  the  men  moet 
iiitere!ite«l  were  very  ^low  to  In-licve  the  banl.  dry  fart-^  whirli  had  been  snatched  ft-om 
the  nnknown,  and,  never  having  stuclied  thv  case  tliem^clve'^,  were  more  inclinefl  to 
consider  the  disease  as  <-omfthing  myr>tc>ri'Mi<?  — fKniething  alt<»g('ther  beyond  man's 
understanding,  and  eonsequeiitly  uncontn'Iiable.  The  moAt  ignorant  arc  riiways  the 
mo^t  t^kepticall  I  might  mention  >everal  ]>::rtie.'4  \«ho  have  expressed  their  opinion 
that  the  Phylloxera  has  no  conntTtion  with  di->e.ir<e  or  dedine  in  the  Vine.  To  Hucb,  I 
•imply  say:  examine  for  your.-elw-.  lH:for«.'  ;riving  an  opinion.  Otherii  whom  I  might 
mention  go  to  the  other  extreme  and  a-S4rrt  that  it  mn!>t  be  the  eaui-o  of  mildew,  oidium, 
etc..  and  without  any  goo<l  rea^(»n  put  a  -inid.ir  opinion  in  my  mouth.  To  these  lai<t,  I 
My :  read  aright,  do  not  nli^con^true,  and  by  no  mean»  Jump  to  conclusions  I 
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varieties  as  are  subject  to  tbcm  here ;  while  a  few  have  occasionally 
been  found  on  their  own  varieties.  Secondly,  I  have  successAilly 
transferred  the  leaf-lice  on  to  the  roots,  while  M.  V.  Signoret  has 
succeeded  in  obtaining  leaf-galls  from  lice  hatched  on  the  roots. 
Thirdly,  the  winged  form  obtained  by  Dr.  Shimer  fVom  the  galli 
in  this  country  agrees  in  its  characters  with  those  from  the  fpots. 
Fourthly,  the  nodosities  on  the  roots  are,  as  already  stated,  per- 
fcctly  analogous  to  the  galls  on  the  leaves,  and  differ  only  in  Jnst 
such  a  manner  as  one  would  expect  from  the  difference  in  the 
plant  tissues  —  a  view  greatly  strengthened  by  the  fact  that  when 
the  gall-lice  are  forced,  by  their  excessive  numbers,  to  settle  on 
the  tendrils  or  leaf-stalks,  they  produce  swellings  and  knots  ap- 
proaching more  nearly  to  those  on  the  roots  than  to  the  galls. 
These  facts  sufficiently  attest  the  identity  of  the  two  types,  and 
we  have  here  another  case  of  an  insect  possessing  two  distinct 
habits.  It  is  also  like  many  others  of  its  family,  polymorphic, 
I.  6.,  it  exists  in  different  forms ;  yet  we  have  to  do  with  but  one 
species. 

Further  Facts  Respecting  the  Habtts  of  the  Root-ixhab- 
ITING  Type.  —  The  3'oung  hatched  from  the  eggs  on  the  roots  are 
absolutely  undistinguishable  from  those  hatched  in  the  galls ;  and 
the  gravid  apterous  female  differs  in  no  respect  whatever  from  the 
mother  galUlouse.  There  is,  however,  a  different  egg-<lepositing 
form,  which,  as  it  moults,  becomes  tubercled,  and  more  elongated 
or  pear-shaped,  as  shown  at  Figure  129,  J.  Some  of  these  tuber- 
cled individuals  remain  without  wings,  while  others  seem  to  be 
destined  from  the  first  to  acquire  wings.  The  young,  after  at- 
taching themselves,  become  in  a  measure  stationary,  and  remind 
one  very  much  of  young  bark-lice.  The  fine  hair-like  setse,  which 
in  their  functions  and  elasticity  are  analogous  to  our  tongue, 
become  loosened  from  the  more  fleshy  rostrum  or  sheath,  as  shown 
at  Figure  129,  j',  and  are  often  so  firm!}'  inserted  ii^to  the  root 
that  the  louse,  if  disturbed  from  its  place,  generally  hangs  by 
them.  Three  of  the  threads  of  this  tongue  are  sufficiently  con- 
spicuous, but  there  should  be  from  analog}',  four.  The  females  on 
the  roots  seem  to  be  less  prolific  than  those  in  the  galls,  and  their 
eggs  if  an^'thing  are  rather  larger.  These  eggs  are  always  of  a 
bright  yellow  color,  and,  on  the  dark  root,  are  detected  with  the 
naked  eye  as  readily  as  the  lice,  which  become  darker  or  of  a  dull 
orange  as  the}'  grow  older. 

The  insect  is  found  on  the  roots  in  all  stages  during  the  summer 


lili  Ibt  llH  m  irorklDK.  rpnKKntlBi  Hh  In 
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in  &  ehort  time  nllerwarils  eggs  are  depositetl  again.  At  thia 
season  the  punctures  of  their  little  beaks  produce  very  decided 
swellings  nnd  an  excess  of  moi&tnre  at  the  wounded  parts.  The 
wjugfd  furni^i  jse  bj  no  means  uncommon  and  commence  to  issue 
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fVom  the  ground  porh»ipa  as  early  as  July.  When  I  last  oxn mined 
the  roots  before  my  departure,  or  about  the  middle  of  May,  no 
pupa*  were  found ;  but  winged  in'sects  were  obtained  as  early  as 
July  in  France,  and  after  my  return  I  had  no  difliculty  in  ob- 
taining all  I  wished,  especially  during  the  latter  part  of  Sep- 
tember. The  pupte  are  easily  recognizable  with  a  goo<l  lens,  by 
the  little  dark  pad-like  wing-sheaths  at  the  sides  of  the  Inxly 
(Fig.  129,  e^f) — and  the  sexes  may  even  be  distinguished  at  this 
stage  by  the  greater  constriction  of  the  body  near  these  pads  in 
the  female,  compared  to  the  male,  her  abdomen  being  larger. 
Before  giving  forth  the  winged  insect,  these  pupre  become  quite 
restless  and  active,  and  in  a  state  of  nature  they  no  doubt  issne 
from  the  gi'ound. 

The  winged  female  (Fig.  129,  gr,  h)  seems  to  be  much  more 
common  than  the  male,  and  is  distinguished  by  her  more  length- 
ened abdomen  —  the  wings,  when  closed,  extending  not  much 
more  than  its  length  be3'ond  the  tip,  while  in  the  male  they  extend 
more  nearly  three  times  its  lenjrth.  The  dusky  thoracic  band  is 
not  so  distinct  and  the  abdomen  is  more  produced  at  the  ajM^x  in 
the  male;  and  there  is  also  a  slight  difference  in  the  venation  of 
the  wings  of  the  two  sexes,  which  venation  is  best  seen  in  the 
fresh  specimens,  as  it  becomes  in  a  mea.sure  obsolete  in  drying. 
In  the  abdomen  of  the  female  two  or  three  large  eggs  are  plainly 
visible,  especially  after  being  soaked  in  acetic  acid.  The  two- 
jointed  tarsus  or  foot  is  also  plainly  visible  in  such  specimens,  and 
I  have  found  the  joint  movable,  while  ISI.  V.  Signoret,  of  Triris, 
has  obtained  the  skin  of  the  tibia  or  shank  with  the  basal  joint 
of  the  tarsus  hiinjxinj?  to  it.  Prof.  West  wood  also  refers  to  a  sliort 
basal  tarsal  joint  in  the  gall  insect  which  he  described.  These 
facts,  trivial  as  they  may  appear,  are  very  important  in  a  scientitie 
view,  as  they  forever  settle  the  ditterences  that  have  existed  as  to 
the  ])roi)er  systematic  position  which  the  louse  occupies. 

SuscEPTiiuLixr  OF  Different  Vines  to  the  Attacks  of  the 
LorsE. —  I  have  carefully  examined  a  m-eat  many  ditferent  kinds 
of  vines  within  a  circuit  of  thirty  miles  of  St.  Louis,  as  well  as  in 
Cole,  Jefferson  and  Boone  counties,  in  this  State,  and  the  sum- 
mary which  follows  indicates  the  susceptibility  of  the  ditferent 
varieties  to  this  disease.  There  may  be  objection  on  the  ])art  of 
some  persons  to  the  phicing  of  some  of  the  varieties  in  the  fol- 
lowing tables  and  the  opinions  both  of  botanists  and  vine-growers 
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are  so  at  yariance  that  I  shall  give  in  the  subsidian'  note*  my. 
reasons  for  so  placing  them.      I  am  familiar  with  the  views  of 
many  of  the  leading  grai>e-growors  of  the  country,  and  have  had 
an  opportunity  of  studying  the  genus  by  the  excellent  herbarium 

♦CLAsaiFiCATiox  OF  TUK  X.  A.  GuAi'E-vixEs.— Ill  fow  frofiom  of  plants  \»  it  more 
necessary  to  atriimulate  abiimiant  materinl  in  onWr  to  arrive  at  rorrect  classiflcatioa 
than  in  the  genus  I'ith.  The  «i|>eoie<  are  with  tlifllrulty  deflnttl,  an  they  vary  hi  a 
marked  manner  in  diflferont  tiectiouAof  tlie  country;  uiul  the  folia>re  of  the  i^nie  indi- 
▼idiial  vino  often  varie.*  preatly  at  different  ajres  and  ?^ea^on3.  Preservetl  leave:^  are 
not  alone  to  bo  tnisted  therefore,  but  every  i^tatre  of  growth  must  be  cousiden'd.  fh>ni 
the  wood  to  the  different  leaves,  the  blosfsoni.  bunch,  berry  and  even  the  .«eed.  which 
in  its  shape,  and  especially  in  the  development  of  its  raphe  (or  con!)  Airnishe:*.  acconl- 
ing  to  Dr.  Engclmanu,  t^oiue  of  the  most  i>crmanent  di&tingui»hing  traits  betwiHiu  tho 
species. 

It  is  interesting  to  know  that  not  a  single  real  species  has  been  addetl  to  those  belong- 
ing  to  the  old  territory  of  the  United  States,  east  of  the  Mis>i8>ippi  river,  since  tho  time 
of  Linnaeus  and  Michaux;  though  Il;ilino8que,  LcConte,  and  perhaps  others,  have 
attempted  to  di.'^tinguish  a  great  many  more. 

The  number  of  Grape-vines  bearing  edible  (Vuit,*  now  considered  S[>e<'ie8  by  the  best 
botanists  in  the  tenitory  of  the  United  States,  is  liuiiteil  to  0.  Vhey  may  be  tabubited 
as  follows : 

I.  Vines  whtcti  are  of   PnAmrAL  CoxsEQrEXCE,  as  nA\axQ  Yieldkd  our 
Different  Ci'ltivatki)  Vauiktik^. 

1.  Vitii  Lahrusca  Linn.    Northern  Vox. 

8.  **      ^EMtimlit  yi'u'hx.    Summer  Grape. 

8.  **       Riparia  Mlchx.    River  Hank  Grape. 

4.  "        Vulpinn  Linn.    Southern  Vox,  or  Muscadine. 

n.    Vines  of  less  Coxsequexce,  and  which  have  nirs  far  givks  no  Culti- 
vated Vaiueties. 

VUis  CortUfolUi  Michx.    Winter  or  Frost  (Jrape. 
CaU/ormcii  lienth.    Confined  to  California. 
ArizonU'a  Ei>gelni.    Similar  to  the  last. 
Candiatns  Engelui.    Mustang  (irape  of  Texas. 
liupfstris  Scheele.    Bush  Grapo  or  Saml  Grape. 

Of  these  0  species  only  4  grow  wild  in  our  own  state,  viz ;  ^p«<iVrt7M,  cortHfoHaf  riparia, 
and  rupe*trl8. 

In  stating  last  year  (.Ird.  Tlc]).  p.  90)  that  our  cultivated  varieties  had  been  referred 
to  four  species,  iuchuling  con/i/oZ/a  andouiittmg  ri>*iriVi,  I  foll()wed  the  later  editions, 
of  Gray's  Manu:il,  hi  whirli  the  latter  is  considered  as  a  variety  of  the  former.  The 
reasons  for  adopting  a  different  course  will  be  found  in  the  following  synopsis  which 
has  been  kindly  prepared  for  ine  by  the  author. 


THE  TRUE  GRATE-VINES  OF  THE  OLD  UNITED  STATES. 

BY   T)U.    OKOKGK   EXGKLMANN   OF   8T.    LOUIS. 

1.      ORAPE-VIXKS    WITH  LOOSK  H  VUK   (AT  LAST  SKrAUATlNO  IX  SHREDS),  CLIMniNG 
BT  THE  Air»   OF  RKANCHKn   TKNDIHI^'^,  OR  (IN   NO.    I)  SCAUCELY  CLlMinxri  AT  AIX. 

a.    Berries  small,  .3 — f)or  rarely  7  line.^  in  tliamiter;  needs  obtuse,  irith  the  raphe  {or  cord  J 
more  or  less  prominent  (except  in  Xo.  i)  over  the  top.    All  the  species  of  this  group. 
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•There  are  a  few  species  ft)nning  the  set'tions  (or.  according  to  others,  genera) 
Cistus  and  Ampelopsis  which  arc  now  cla.-^setl  with  VUis;  but  they  bear  no  edible 
Ihiit,  and  are  otherwise  easily  distinguished  fVum  the  true  grape-vines. 
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of  Dr.  Engelmnnn.  It  is  grnti(>-ing  to  know,  therefore,  lh«t  tba 
position  tpvcn  to  such  cnltivateil  v.imtics  as  uliUin  in  tliitt  beriMt 
riiim,  Agreea  witli  that  given  to  tltcm  by  loading  grape -[frowen — 
the  views  of  the  botanist  and  tlie  practical  man  coinciding. 

Jwl  likr  ttu  Btiropran  ffmpr^ne. 

don  itf  (wo  («m  tatS  Saviitu  a  l«iifrti|ar  Um  tqublaltHl,  a 

toUum.itnaalhlnllt^icilluiulHUihalnKdrU, 

I.  VTTIH  colimirot.tjt  MlehaHX  —  VfuMj  tall,  dJialiliig  lilgti.  tmoki  tiot  nrvly*— • 
inchen  In  dlsnieter.  I*»¥bb  mill  die  ■Imil,  b«in-shii|«il.  rar.-tlj  enllrnnrrmrfly  tlufiiaj 
triiobed.  with  ihallov  brond  bwlh,  uinsll;  smooth  anil  Bhlnlngon  hf (h  kIcIpo.  ibc  ytag 
oiiiia  smnetlmei  illglitl;  iliiimjr  beluw;  Iwrrio  smoDg  the  mn«Uul;  In  Urice  tnuiriu^ 
blMk  without  (i  lilDoni,  matarlDgUte  inltaa  RiU,  ueuajlf  with  oalj  ud«  tlu.rt  uiil  unwd 
lied  iDBrked  \iy  »  iiramlnent  rnpbe. 

Thia  la  a  rninmon  iitiDl  eipei' ialtr  of  Iho  rin!r-l)Dtton»,  niiil  Kfll  knuwu  unilrr  Ifaa 
niuns  of  Winter  gnpc.  rroxt  Era|ie  or  Chicken  grape.  It  In  found  tnrm  Nkw  Kn^laoil 
to  TcMi,  and  wetcward  In  Ihe  vmtem  llmlti  of  the  woodad  part  of  ihn  Ul>*li«iipl 
T«ll(7-  In  thia  valler,  at  leait,  the  fruit  luu  a  ■tronglr-  sudgten  fetMIj-nraoiattc  tul» 
KacultlTaicdTnrlellea  of  llieaperieR  are  known, 

S.  Vma  BirAiUA  .l/frJiitu— MohII;  n  naiiller  plant  thao  tim  hut.  but  wKh  Luaar 
and  mors  nr  lea*  euMubod  glabrous  Hhinlog  (or  rarelj  when  young,  allglillj  dnwayl 
learei,  llis  lobe*  long  and  polntul:  tlie  leelli  alto  moiv  poluled  than  In  mrM/Mia; 
berries  u  imall.  or  uBDally  larger  than  In  Uih  Inal.  iiiiirU/  with  ■  Iiluum,  In  aBallat 
lianirhea.  moitly  1  ortaiwled;  seed!  with  ■iMSprominonl  raph«. 

This  >i«clu>  prafers  tlileketa  or  rocky  iollon  river  bauk>  aadaxtaodaaaftriiEaiaDd 
aoulh  a'  the  laaLand  mnch  farther  norlli,  Iwliig  the  only  grape-rlneln  Lfwir  CanaiU. 
Where  II  le  found  ereo  DO  milei  north  of  Qupbea.  The  Dorthpin  rorm.  In  Cannita, 
norlhem  New  Tork  tn  Uluhlgnn  aii<I  Nebratkn,  baa  tbwcr  anil  la>x>r  bfirl**  la  a  bnacb 
and  l»  pneily  dlsdngulaheil  froni  V.  fjirOi/bllti.  The  aciuthwaalern  ninn.  bnirtrnr, 
api-roBohcsmoraelofely  lothla  Inst  apeoiea.  with  which  Prof.  Uray  In  the  lai«  edlUuna 
of  his  Manaal  baa  united  It.  The  IVnIt  ripeus  earlU-r  than  that  of  oTrtifiMa.  tad  la 
much  p]caaant«r.  In  St.  Loul«  »  rnrlaty  Ibund  on  the  roiiky  river  baaka  la  brnagU 
to  market  in  July.  A  number  of  cuttlTaled  varlelles  are  refcraliln  Ui  Ihia  ap*. 
cdoe.  among  whiub  tli«  Taglur  ButtU,  the  Deiaaare  anil  Uie  CUndm,  iini  Uie  moM  pna- 
Ineut. 

S.  Tins  iKsTivALiB  Mlthwa: — Sinatler  tbnn  the  llril.  cllnblng  oiert  biuhoa  anil 
(mailer  Ireee.  lourea  Urge,  of  drraer  teilnrv  than  Uie  preceding  <nie>.  entire,  or  oRm 
moreorlessdeeply  and  olilUeOlyS-aiobed.  with  iliott  and  ahallaw,  broad  mOi;  WiMM 
yonng  BlnayB.very  woolly,  mostly  br))thl  nMl  or  maty ;  at  last  mraotblab  bat  dun  and 
never  ahiolag  like  llie  preculing  i>ne«i  barriea  DKually  laiger  than  In  botli  otiien  and. 
when  well  grown,  In  rampaot  liunoliei, 
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Tills  ia  the  well  known  Swnntr  grapt  iionmon  Ihroogliout  Uie  middle  and  mnilniil 
Slates,  utually  found  on  upbuidt  and  In  dry  open  womU  or  Hilcketa.  malntlng  It*  ITbII 
In  September.  Ilia  the  moil  irnrlalile  of  our  grape-vinea  and  hence  han  wUuocd  aaper- 
Oelal  obserfers  into  the  establlshmout  of  numeroua  nominal  t|i«clea.  A  r-irw  wilk 
large  luBVes  Whkli  retain  their  rusty  down  at  flill  maturity  haa  often  lieein  raial*k*a  At 
Labruiea,  which  dues  not  grow  in  our  Stale.  Another  ftmii,  more  buahy  U>nn  rBnOi- 
lug.  wlib  deeply  lobed  ruily^downy  learea  and  rery  awMl  fVuU,  la  VUlt  I  la  nar— M 
of  Ihe  sanily  Aoll  or  Louisiana  and  Teiaa.  This  rperlea  aaaiinoH  •  iiccullar  ftaa 
appronching  I',  onnf^lw  through  ila  amallcr  black  berMca  wIlUoul  biooin  and  U 
larger  buuebea,  wben  It  gets  Into  ahndy  womlii  with  rli-h  eoll.  Anotliirr  Ibtoi,  wtlh 
ashy-whll«,  iluwny,  aran-ely  ImIkhI  iFavca.  and  n^lt  like  tbe  lait  mrntloDed.  whirk 
grows  In  our  bottoms,  often  cUmblng  high  trees,  or  growing  over  tinshea  on  the  hanta 
of  lakes,  i  have  dlitingiilaheil  by  tlie  name  of  Einoria.  II  li  not  alWaya  tiaay  tn  di«l» 
guttb  inch  fonna  ITinn  the  other  apeoloa  and  perhnpa  leas  ao  to  uiUM  tlHsm  aadcr  IM 
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When  we  And  it  so  difficult  to  properly  separate  the  wild  species, 
we  can  no  longer  wonder  at  the  difference  of  opinion  as  to  the 
nature  of  many  of  our  cultivated  varieties;  for  some  of  them 
have  become  so  modified  that  they  furnish  scarcely  any  indication 
of  their  parentage.  If  those  grape-growers  who  take  interest  in 
sncb  matters  will  send  specimens  df  such  cultivated  varieties  as 
they  wish  to  properly  classify,  to  Dr.  Engelmann,  either  directly 
or  through  me,  they  will  at  least  get  the  opinion  of  one  who  is 


•Ingle  species  tBtHvalU^  unless  the  essential  characters  above  ennmerated  be  closely 
attended  to,  and  the  numberless  gradual  transitions  fh>m  one  form  into  the  other  be 
watched. 

We  cnttiTate  many  Tarieties  of  this  Talnable  species,  the  most  important  of  which 
are  the  Virginia  teedliny, the  Cyntkiana  and  the  Herbemont. 

4.  Vms  BUPESTRis  Scheele—A  small  bushy  plant,  often  without  any  tendrils,  rarely 
•omewhat  climbing;  leaves  small  (2—3  inches  wide)  mostly  broader  than  loni?,  heart- 
shaped,  scarcely  ever  slightly  lobed,  with  broad  coarse  teeth  and  usually  an  abruptly 
elongated  point,  glabrous,  and  of  a  rather  light  green  color;  berries  middle-sized,  on 
very  small  bunches ;  seeds  mostly  3 — ft,  obtuse,  with  a  very  delicate  raphe. 

This  very  peculiar  grape-vine  is  found  only  went  of  the  Mississippi,  from  the  Mis- 
souri river  to  Texas  and  westward  probably  to  New  Mexico.  In  onr  State  where  it  is 
called  Sand  grape,  and  in  Arlcansas,  it  grows  on  the  gravelly  banks  and  overflowed 
bars  of  mountain  streams;  in  Texas  also,  on  rocky  plains,  whence  the  Latin  name;  it 
is  there  also  known  under  the  liame  of  Sugar  grape.  Its  luscious  fhiit  ripens  with  ua 
in  August. 

It  is  nowhere  yet  in  cultivation  but  may  in  ftiture  prove  of  value. 

6.  BerrieM  large,  1-9  or  even  10  lines  in  diameter ;  raphe  scancely  visible  on  the  more  or 
less  deafly  notched  top  of  the  seed. — These  plants  on  vcell  grown  shoots  bear  a  tendril 
(opposite  each  leafvnth  only  rare  and  irregular  intermissions, 

6.  YlTlS  Labrusca  £<nficeu«  — riants  usually  not  large,  climbing  over  bushes  or 
smaU  trees,  though  occasionally  reaching  the  tops  of  the  highest  trees,  with  large  (4-6 
inches  wide)  and  thick,  entire  or  sometimes  dee)»Iy  lobcd,  very  slightly  dentate  leaves, 
coated  when  young  with  a  thick  runty,  or  sometimes  whitihh.  wool  or  down,  which  in 
the  wild  plant  remains  on  the  lower  side  but  almost  diK>appears  in  the  mature  leaf  of 
some  cultivated  varieties:  berries  large,  in  rather  small  or  middle-sized  bunches, 
bearing  8  or  8  or  sometimes  4  seeds. 

This  plant,  usually  known  as  the  Fox-grape  or  Northern  Fox-grape  is  a  native  of  the 
eastern  slope  of  the  continent  li'om  New  England  to  South  Carolina,  where  it  prefers 
wet  thickets;  it  extends  into  tlie  Alleghany  mounUiins  and  here  and  there  even  down 
ttieir  western  declivity,  but  is  a  stranger  to  the  Missi^nippi  Valley.  The  moi<t  impor- 
tant varieties  of  this  grape-vine  now  cultivated  in  our  country  ((•uch  as  the  Catavebaj 
Concord,  Isabella,  Hartford  Prolific,  and  dozens  of  othern)  are  the  offi^pring  of  this 
species;  they  are  all  easily  recognized  by  the  characters  above  given,  and  more  readily 
by  the  peculiar  arrangement  of  the  tendrils  as  above  described. 

n.  GRAFE-^^XE8  WFTH  A  FIRMLT  ADHERING  BaRK,  \^^IIC^  DOES  IfOT  SCALE  OFF; 
TKlfDRILS  ALMOST  ALWAYS  SIMPLE;  BERRIES  VERY  LAROE  (7—10  LINES  IN  DIAMETER), 
TXBT  FEW  IN  A  BUNCn ;  SEEDS  WITH  TRANSVERSE  WRINKLES  OR  SHALLOW  GROOVES 

oar  BOTH  Sides. 

6.  Yms  YULFINA  2^fin(«i»— Bushy  or  sometimes  climbing  high,  with  small  (2  or  at 
moat  8  inches  wide)  rounded,  heart-shaped,  firm  and  glossy  dark  green  leaves,  smooth 
or  rarely  slightly  hairy  on  the  under  side,  with  coarse,  large  or  shallow  teeth. 
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good  authority,  and  such  action  may  be  mutually  profltable. 
Specimens  should  be  sent  at  flowering  time,  and  should  include 
the  whole  shoot  with  full  sized  and  young  leaves,  blossom,  and 
tendril ;  and  after  the  fniit  is  ripe  a  bunch  of  the  berries  and  secils 
from  tiie  same  stock  should  follow. 

The  proper  classKication  of  our  (lifferont  varieties  is  of  more 
importance  in  this  connection  than  would  at  iirst  appear.  Since 
the  publication  of  some  of  the  facts  set  forth  in  this  article,  a  few 
enterprising  French  grape-growers,  in  the  districts  desolated  by 
the  louse,  have  conceived  the  idea  of  importing  from  this  countr}* 
such  varieties  as  are  most  exempt  from  the  attacks  of  the  Phifil- 
oxera^  and  M.  Le Franc,  the  Minister  of  Agriculture,  has  likewise 
expressed  bis  intention  of  so  doing.  Already  a  number  of  varie- 
ties, and  especiall}'  the  Cunningham,  Ilerbemont,  Norton's  Virginia, 
Concord,  Hartford  Prolific,  Clinton  and  Martha  have  been  ship|>ed 
to  M.  J.  Leenhardt,  of  Montpellier,  France,  and  others  to  Swit- 
zerland, b}'  Messrs.  Isidor  Bush  and  Co.  If  America  has  given 
this  plague  to  England,  wh}-  should  she  not  in  return  furnish  her 
with  vines  which  are  capable  of  resisting  it?  At  least  nothing 
but  good  can  come  of  the  trial,  for  though  our  grapes  arc  gene- 
rally sneered  at  on  the  other  side  of  the  water,  we  have  made 
such  rapid  improvements  in  viticulture  during  the  last  ten  years 
that  they  scarcely  know  an3'thing  of  our  better  kin<ls ;  an«l  many 
of  those  which  do  well  in  Missouri  will  doubtless  8ncce(»<l  in 
France.  Such  of  our  vines  as  have  already  been  cultivated  there 
are  often  ditferently  classified  by  their  writers  to  what  they  are  by 
American  authors,  and  confusion  consequently  ensues.  Thus,  one 
of  my  correspondents,  M.  Lalinian,  of  Bordeaux,  who  has  culti- 
vated a  number  of  them  for  several  years,  classes  the  Clinton  and 

This  frouthorn  t^peciet*  known  nmU'r  tlu»  nauu?  of  S(Hith*'rn  /ox  Gmpr  IlttUarf  #ir 
BulUt-yrnpc.  is  foinnl  along  \vate:-coursf>,  not  fartluT  nortli  than  Nt»rth  Carolina 
antl  Arkansas,  and  may  pOHsilily  ^tI•aKKlc  into  sonthL-aNti-ru  Mis-«ouri.  Snnw  of  \\i 
cultivated  varictie-, especiaily  the  whito  Si'tipptruowj.iWM  hij^hly  csleemetl  in  the  S<«uth 
but  do  not  pert'ert  fruit  in  tlu»  latitude  of  St.  Louis. 

I  recognize  only  three  other  epe<*ies  of  the  true  gra|)C-Tine8  in  the  lerritorlcii  of  the 
United  States.  Tlie  most  remarkable  of  the-^e  is  the  Mu-^tang  grape  of  Texas,  VUig  cttn- 
dicanH  Kngelni.  (I'.  .\fustiiuf/e.nsiit  IJnckley).  with  rather  large,  round<'d.  almost  to*ilh- 
le.'js,  rai-ely  <ieeply-lobed  leaves ;  white  woolly  on  tlie  under  side.  iHMring  berries,  which 
in  its  native  eountry  are  now  beginning  to  be  made  into  wine ;  J'i/m  f%ili/ornica  lU'ntliaio, 
the  only  wild  grape  of  California,  has  rounded  downy  leaves,  and  email  berries,  and  \b 
not  made  u<:e  of  as  far  as  is  kn(»wn ;  VitU  Arizonica  Kngelm.,  rimilar  to  the  last,  hot 
glabrous,  with  middle-.^ized  berries,  reported  to  be  of  a  lusciou"  taste.  Neither  of  th<»M» 
shows  a  prominent  raphe  on  the  seed,  8o  that  this  character  in  i>eculiar  only  to  the  drbS 
3  species  here  enumerated. 
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Taylor  as  cpstivalis^  and  the  Norton's  Virginia  and  Delaware  as 
Labrusca.* 

I  will  now  indicate  the  susceptibilit}''  of  different  varieties  to 
the  disease. 

Vitis  vinefera  (European) . —  All  European  varieties  with  roots 
badly  affected.  In  many  instances  decomposed  and  gone,  with 
the  vines  about  dead.     No  leaf- galls. 

V.  rfparia  (River  Bank).  Clinton  —  Leaf-galls  extremely 
abundant.  Root-lice  only  moderately  so.  Taylor — Where  leaf- 
galls  are  few,  root-lice  abundant ;  where  galls  are  abundant  fewer 
root-lice.  Delaware  —  A  few  leaf-galls ;  lice  abundant  on  roots. 
Othello  (hybrid  with  vinefera)  — Both  leaf-galls  and  root-lice,  the 
latter  tolerably  nnmerous.  Louisiana  (some  say  a  seedling 
of  vinefera,  others  again  believe  it  iestivalis)  —  Leaf-galls  and 
root-lice,  but  neither  bad.  Alvey  —  Few  leaf-galls ;  plenty  of 
root-lice.  Cornucopia  (hybrid  with  viniferd) — No  leaf-galls  ;  roots 
badly  affected  with  lice.  Wild  vine  — Numerous  leaf-galls  and  a 
few  root-lice ;  much  in  same  condition  as  Clinton. 

V.  wslivalis  (Summer).  Cunningham  —  No  leaf-galls,  but  a 
few  root-lice.  Cynthiana — Occasionally  a  few  galls ;  lice  abun- 
dant on  roots.  The  vine  has  a  vigorous  growth  and  the  roots  are 
large  and  strong.  Herbcmont  —  A  few  leaf-galls,  and  scarcely 
any  root-lice.  Norton's  Virginia  —  No  leaf-gulls,  but  some  root- 
lice. 

V.  Labrusca  (Northern  Fox).  Isabella,  or  seedlings  of  Isa- 
bella— No  leaf-galls  ;  a  few  root-lice  :  roots  strong  and  vines  flour- 
ishing. Martha — No  leaf-galls  ;  very  few  root-lice.  Hartford — 
No  leaf-galls  ;  very  few  root-lice.  Ives — No  leaf-galls  ;  lice  toler- 
ably abundant  on  roots.  North  Carolina — No  leaf-galls ;  very 
few  root-lice.  Maxatawne}- — No  leaf-galls  ;  root-lice  quite  abun- 
dant. Creveling — A  few  leaf-galls  ;  root-lice  abundnnt.  Catawba 
— No  leaf-galls ;  root-lice  ver}-  numerous,  abounding  even  on  the 
larger  roots  as  on  the  European  vines.  Goethe  (hybrid  with  lu'ni- 
fera) — No  leaf-galls  but  lice  on  roots  very  numerous.  In  the 
vineyards  of  Messrs.  Isidor  Bush  &  Sons,  of  Bushburg,  Mo.,  this 
vine  was  very  vigorous  and  thrifty  in  1H09  and  1870,  but  has 
done  poorly  the  present  3'ear.  Dracut  Amber — No  leaf-galls ; 
few  root-lice.  Wilder  (hybrid  with  vinifera — No  leaf-galls;  not 
many  root-lice.      Challenge  (hybrid  with  vinifera) — No  leaf-galls, 

*  Ktmle  rjur  le.s  divert)  Phylloxeru,  ct  leur  medications. 
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roots  affecteil  but  moderately,  Diana — No  leaf-gallfl,  bat  plenty 
of  root-lice. 

V.  vuljiina  (Southern  Fox  or  Mtiaeatliiie) — Aa  it  b  not  igtown 
In  this  locality,  being  considered  absolutely  worthless  Iictc,  I  know 
little  about  it. 

From  this  experience  it  would  appear  that  no  vines  of  those 
named,  are  entirely  free  from  the  attacks  of  the  root-louse :  b«t 
that  the  European  varieties  are  most  susceptible  to  It;  the 
Northern  Fox,  next  in  order,  the  River  Bank  grnpc  next,  and  Ibe 
Summer  grape  bein;;  the  least  alfected.  It  woiihl  likewiKo  npinfM 
that  galls  are  occasionally  found  on  all  of  the  species  except  Lbc 
European,  and  as  they  have,  in  a  few  instances,  been  found  on  this 
specica  in  Europe,  it  cannot  be  eonsidereil  entirely  exemp*.* 
Nevertheless,  in  general  terras,  the  Giver  Bank  grape  tnukt  be  con* 
eidered  the  species  which  tbe  gall-louse  prefers.  ExperiCDCe  OD 
this  point  will,  no  doubt,  vary  in  different  parts  of  the  coMfitry,  and 
more  extended  experience  may  modify  some  of  these  dcdnctioiu. 

We  thus  see  that  no  vine,  wlietber  native  or  foreign,  is  exempt 
&om  the  attacks  of  the  root-louse.  Yet,  on  the  principle  that  a 
email  dose  of  poison  may  prove  harmless  or  even  IreneRHal  wtwre 
an  over-dose  will  kill,  we  find  that  a  small  mimb^  of  root-lioc 
produce  no  serious  effects  upon  a  vine  ;  and  that  it  is  only  wlitre 
they  are  very  numerous,  and  cause  not  only  the  flbrous  roots  b«l 
even  the  larger  ones  to  waste  away,  that  their  evil  effecta  are 
perceptible.  With  most  of  our  native  vines  when  the  conillUoaa 
are  normal,  the  disease  seems  to  remain  in  the  former  mild  staU, 
and  it  is  only  with  the  foreign  kinds,  and  with  a  few  of  the  natives 
ouder  certain  conditions,  that  it  takes  on  the  more  acute  form. 

In  France,  according  to  M.  Laliman,  the  American  varlL-lifa 
which  have  resisted  the  root-louse  best  are  the  Clinton,  Taylor, 
Herbemont  (known  there  as  Warren),  and  some  others  whidi  are 
considered  valueless  here,  such  aa  the  Pauline,  Elsimboro,  Iifoob 
Mustang  of  Texas,  and  a  kind  of  Yurk-Uodeira ;  wldle  those  wbJcfc 
succumb  are  the  Isabella,  Scnppernong,  Concord,  Norton's  ViN 
ginia,  Maxatawney.  Hartford  Prolific,  Cynthia,  etc.  Thi^  exp«ri- 
ence  differs  a  little  fVora  ours,  but  bhows  that  the  Labnisou  raflbt 
most  there  also. —  To  be  contintied. 

AKrIi'iiUiirc.  th«[  Ihe  leave*  of  cvrtnln  Eiira|iVHn  ilnea.  tn  Erem.hnwa,  (ueh 
oof  Rnnhur^  anil  JUrtdam  PlncMTcre  (trowdeil  with  Ifle  trails,  ercn  lU  late  u  Da 
•ud  the;  bod  btpin  (o  ipiood  oa  to  (be  Sotmra  aod  Om  Due  dt  Matatif. 
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Catalogue  of  the  Pexciuins  in  the  Mi'seim  of  the  Boston 
Society  of  Natural  IIistouy.*  —  We  have  in  this  brochure  of  17 
pages,  the  first  of  a  series  of  pai)ers  on  the  magnificent  collection 
of  binls  contained  in  the  Museum  of  the  Boston  Societ}'  of  Nat- 
ural History — the  second  in  size,  in  respect  to  number  of  species, 
in  America.  The  collection  is  particuhirly  ini])ortant  as  con- 
taining the  tj'pes  of  most  of  the  species  tiescribed  by  La  Fresnaye, 
whose  large  collection  of  birds,  gathered  at  a  great  expense,  was 
purchased  by  the  late  Dr.  Henry  Bryant,  and  by  him  generousl}-  pre- 
sented to  the  Society.  It  is  the  aim  of  the  Society  to  eventually 
publish  a  complete  catalogue  of  the  birds  in  its  Museum,  in  a  series 
of  papers,  treating  of  the  ditferent  groups  in  a  more  or  less  rcvis- 
ionar\*  or  monographic  manner  ;  and  with  this  auspicious  beginning 
it  is  to  be  hoped  the  work  will  Ije  pushe<l  rapidly  forward.  l*i*of. 
Hyatt  briefly  discusses  the  general  allinities  of  the  genera  and  spe- 
cies, and  an-ives  at  the  conchision  that  the  larger  part  '*  come  to  a 
focus  in  Sphenisciis  mhior^  which  appears  to  hold  a  strictl}'  inter- 
mediate position,  but  presents  a  nearer  approach  to  the  lower  mem- 
bers of  the  genera  Pygocelis,  P^utlyptes  and  Aptenodytes  than  to 
any  other  existing  form."  He  linds  three  modifications  of  the  fam- 
ily "  which  presnmabl}'  take  i»lace  upon  the  basis  of  the  organiza- 
tion  of  Spheniscus,"  diverging  in  radiating  lines  from  S.  minor, 
which  is  re«2:arded  as  closelv  relate<l  to  the  '*  ancestral  form."  After 
some  general  remarks  on  the  structure  of  the  feathers  and  other 
features  of  the  external  anatomy,  a  somewhat  detailed  analysis  of 
the  genera  is  given,  and  also  of  the  literature  of  the  Sj>henisddf.e, 
The  genera  recognized  are  Aptenodytes,  Spheniscus,  Pygocelis 
and  Eudyptes.  The  Society  has  specimens  of  nine  species  —  aj)- 
parently  all  but  one  or  two  of  the  known  tenable  species  of  the 
group.  The  s^-nonymy  is  given  only  so  far  as  to  establish  the 
names  of  the  species,  and  give  reference  to  one  or  two  of  the  best 
published  figures.  Generally,  remarks  are  added  respecting  the 
distinctive  features  of  each,  their  peculiar  changes  and  vari- 
ations of  plumage. 

*  Catalogue  of  the  Ornithulogioal  Collcrtion  in  the  >riiheum  of  the  Huston  Society 
of  Natural  Hi^tor}'.  /.  Spheniicuttr,  by  Al]>hou^  Hyatt.  With  Notes  on  the  Osteology  of 
the  Family,  by  EUiott  Coue^,  M.D.,  U.S.A.  Fror.  Boston  Soc.  Nat.  Uif t.,  Vol.  xiv.  pp.  17. 
May,  1872.  (lieail  May  17, 1871.) 
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Dr.  Elliott  Cones  adds  some  highly  important  observations  on 
the  osteology  of  the  fiimily,  and  compares  their  more  prominent 
skeletal  modifications  with  those  of  the  other  groups  of  tlic  Pygop- 
odes.  Any  one  of  a  large  niinjber  of  individual  bones,  he  assertn, 
is  of  itself  characteristic  of  the  familv.  "  A  remarkable  breadth 
and  flatness  of  different  bones,"  he  observes,  "  is  the  dominant 
characteristic ;  it  marks  several  bones  that  are  cylindrical  in  all 
other  birds  and  hollow  in  most ;"  and  adds  that  "  foremost  among 
the  diagnostic  skeletal  characters  of  the  family  comes  the  partly 
confluent  condition  of  the  metatarsals,  which  in  all  other  exist- 
ing birds  are  completely  fused."  The  compound  metatarmis 
"  shows  its  composition  in  the  two  lengthened  fenestra?  that  indi- 
cate the  three  original  metatarsals  ;"  and  Dr.  Coues  suggests  that 
*'  this  ma}'  afford  a  useful  hint  in  auy  search  for  the  ancestral  stock 
or  primitive  type  of  the  Spheniacidff  ;**  yet  one  of  these  fenestne 
is  apparently  common  to  many  of  the  lower  water  birds ;  while 
the  primitive  distinctness  of  these  bones  is  indicated  by  the  me<l- 
ullary  canals  that  are  readily  seen  in  a  transverse  section  of  the 
distal  extremity  of  the  metatarsals. 

This  carefully  prepared  paper,  by  Prof.  Hyatt  and  Dr.  Coues,  is 
a  welcome  and  valuable  addition  to  our  knowledge  of  this  most 
interesting  and  by  no  means  well-known  group  of  birds. 

Notes  on  the  Natural  History  of  Fort  Macon,  N.  C,  and 
Vicinity.*  —  Under  the  above  caption,  we  have  a  series  of  pai>ers 
on  the  fauna  and  flora  of  the  vie! nit v  of  Fort  Macon,  North  C.'aro- 
Una,  by  Dr.  P^lliott  Coues,  based  on  two  years'  observation  at  thai 
locality.  The  groups  thus  far  fully  reported  upon  are  tlif  Mam- 
mals, Birds  and  Keptiles  among  Vertebrates,  the  Crustacea, 
liadiata,  and  Mollusca,  and  also  the  Brachiopoda  of  the  Annulata. 
The  lists  refer  almost  exclusively  to  the  small  island  on  which 
Fort  Macon  is  situated,  and  to  the  waters  imm3diately  surround- 
ing it,  thus  rendering  the  paper,  by  its  restriction  to  a  small  area. 
of  great  value  as  the  record  of  a  local  fauna. 

The  mammals  observed  number  eighteen  species,  and  incorpo- 
rated with  the  list  are  various  remarks  relating  to  habits  and  exter- 
nal features,  including  about  four  pages  respecting  the  o]k>ssiiid 
(Didelphys  Virginicnui),  A  wide  range  of  individual  variation  in 
color,  size  and  proportions  of  parts  is  pointed  out,  in  connection 

*  Notes  on  the  Natural  HistorA-  of  Fort  Macon.  N.  C,  and  Vicinity.    By  £llii»lt  CoueN 
Proc.  Acad.  Nat.  Sci.  Philft.,  1871,  pp.  12-49, 120-148,  May  and  July,  1871. 
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with  which  is  discus«je<l  the  utlhiitios  aiid  alb'^tvl  points  of  (liiriT- 
enee  between  the  />.  Mrfjfni'tun  of  tlie  East  an*!  the  I  J,  ••  Oiii/or- 
Mica'*  of  the  West.  Tlio  conL-lusion  arrival  at  is  that  th«*  two 
forms  are  speeitioally  identical,  —  an  opinion  wv  liail  oufm-Ivi-s  but 
a  short  time  previously  expressed.*  Respect  in  j^  their  variation*) 
Dr.  Coues  thns  Remarks :  ••  The  more  specimens  I  examined,  tin- 
more  1  was  struck  with  the  variations  that  depend  u{;on  sex  and 
age.  as  well  as  those  that  different  individiiaN  corresponding;  in 
these  conditions  present.  An  examination  of  thi—e  j^^^int-*.  in  tin- 
natural  histurv  of  a  sinirle  animal,  mav  mve  re- nits  of  y:en*rrai 
application :  ami  yet  in  cullinir  attention  to  the  variability  of 
the  opossum.  1  do  not  wi«h  to  l*e  under^^tood  as  supposing;  that  th<' 
animal  is  not  as  o.m^tant  a-^  manv  or  mo-st  other*,  for  I  helieve  it 

• 

to  be  no  exception  to  a  LTent-ral  ^taii-iard  or  avera^r*'  in  thi-?  re*ji«rct. 
1  doubt  that  one  coul  I  !rti'iv  aiiv  mammal,  a-  clo-elv  as  J  hav«* 
the  op*>ssum.  without  »«t;inj  ^:!:i:"::rly  imiire-y-M-d  "  iji.  !.'/>.  'Jo  th«- 
writer  of  the  prestrnt  n  jTi-.V'.  wh-.i  b;!-*  ma-le  individual  variation  in 
both  mammals  arid  I'ird*  a  r'^'-'e'.-i   of  siH-cial  Viudv  for  -M-verai 

■  1  • 

vears.  this  i>  cb'-vriiii:  te^tiLi.'.'ijv.  "r-riDj  corr«.«\*^rative  of  much  that 
he  had  formerly  t'«>i:j'j-.'n  -a.il'j^  a:ori'.-.+ 

The  1  i »t  of  I  i i r i s  e m ^ra '.-r •  :  ':>  l  ^ ll r •?  of  on <: :.  ?:  ri d r i-  i  and  fort y- 
two  spe<-ie».  wiiLi  .ij::e  vxt^n-i-ri  lo:*.'-  o:.  :;.•■;:  :,:i*»it*.  ajj  i 
memoranda  of  :Lr:r  ;::i.v-  K-i'  nrrr^-^'.,  '■:•— i::-;^.  'i*-\i:.r\'it*-.  t:\r.. 
renderiuii  it  h::;!/.v  -sii".-:*:.-  :-.rv  ii^  :»  ;:.•.:.-!  .'.<.  'i':.v.»-  i-?  ;.No  i.;j 
extendt^l  nt'i ice  i  j ■..'■; . : .-. *.  :.  ■*.•.-    •.t'  'l-.-  ] -Vrn  i**.-  •  ■:"  /."       -^  •.■  '»^  ■  •  ■  . ^ . 

A  list  of  : li -'  rt-: •: ; . •.—  ■  ■ . :,  .■!-..;•.••  *. l-  :I: *:  ; -u r. .  :. l»  i  l 'j rj. 'j*^ r  - 
eleven  ^jii-v:!--.  >'-.•  -]•<.•-:•:—  -. '"  v--.:-.L!..:.  v. :  -  .-,  •  .■ ,  ...j,  thi..  i •;:.;,  •. 
though  s-e vvral  -«-:•.- «. ■'•  -Mi-rv ..• ":  .. L  - . LL •  '.'i  \ '..';  :j •  ^  .'■. :'. :.-^  i -? ] u l ■  ■  - . 
as  well  fits-  ou  thr  :i."-»  !:.'.iii:  :l.'J.i.  .l,!j.  . 

Part  1 1  I  "eir:  l  *  "«■  J :  l-  ;.  :j  :.  ]  -j  -li^-- ;.  *. . ;.  ;  •.-:;  rly  i  -  .\  ■.:■..■?'..  \  i  ,  /r:  o  f  \  ;jir 
deca j:K>:i ^.'U s  cru <:* -.^'U.  ] ■  ii r:  •: ■''  w  i  ■ .  •_  v.- ..-;,.-  «..!.;:.•..'  •  .y  j •  »r ■  j / ■  i : ;j . 
Twenty-ei^Lt  ^jie-.v.—  r.r-r  »:':ji:ai''r:. :••:..  :.:- i  '.-jjt  -v ''-j •••'..  i-v;  o^e 
entom c»»tri  -/i^u .  ^  '-.■•.  •::: j  ■:;:.:  e- «  •  -y  ^i. . .  :j ■  ■:  <  ■ »  rv  -; ••  •  ■:  ir^  t  '..»■:  •  m  ■  ■  :i  - 
tive  abuij'i:^j<.*t .  !.:.:.-:>  l^jj '■.  ■.-•ij  i::i-.iir  -.■''.•'■  ■•=..•■••  ?.'.* .  M:'<  '.•*  i.'j« 
sp€<'ies  w.irr  'jet^.-ri:-  nr-..  *■;•■  K'-.*'.  •*.  J.  *:*ij:'v  .  i.;.i  lb*  M-vjirn-.n-.' 
bylLel:i";r  Dj.  VVn,.  •»::i,;»v.ii,.  v  i,'..-^  io^^  :■.  ^'■".■■:l'■*■  J^^v.■»^]"ls:^ 
have  »«:»  re*.* ully  i ;a     '.::* u ^*   v. •  m •■]-•.? *r .     'i 'ft •  }>•:.'■■  . . 'j •'.» .i:; .  : . •. a l  " : 


•Bull.  Mli-    '.    'UiJ  .   Zim..    ^  tf.   1.    I     ..<     siji?..  ;'': 

*s«eBuL  Mu-   •.  ••ini    /.•••..  ^  ■.   .   N.    i   '.»'j:   jr ji' .  tiij'    ^  •>         Nui-   .  nui:  ;    O 
l?7a.  and  Apr..  i'TJ 
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order,  consist  of  the  single  species,  Lirnjnla  pynxmidata  Stirap., 
which  wiis  found  in  great  numbers  at  a  particular  locality  on  the 
southern  side  of  Bird  Shoals. 

The  list  of  the  Mollusca  seems  particularly  full,  upwards  of  one 
hundred  and  fifty  species  being  enumerated,  all  but  seven  of  which 
are  marine.  The  marine  species  were  referred  for  determination 
to  Mr.  Sanderson  Smith,  who  has  added  various  remarks  respect- 
ing the  peculiarities,  etc.,  of  the  specimens  examined.  A  portion 
of  the  species  were  obtained  with  the  dre<lge,  these  being  collect«d 
jointly  by  Drs.  Cones  and  Packard  and  Prof.  Morse,  wlio  together 
thus  quite  thoroughly  explored  every  jjart  of  the  harbor.  Dr. 
Cones  has  added  important  notes  respecting  their  several  stations, 
abundance,  etc.,  which  add  greatly  to  the  value  of  the  paper. 
While  a  few  species  obtained  at  this  locality  by  Drs.  Stimpson 
and  Gill,  in  18G0,  were  not  observed,  some  thirteen  were  added  to 
Dr.  Slimi>son*s  list. 

The  partial  list  of  the  radiates  collected  embraces  ten  species, 
and  the  occurrence  of  nearly  as  many  more,  not  full}*  Identified,  is 
indicated.  Preceding  the  list  of  the  mollusca  is  a  quite  detailed 
description  of  the  locality  explored,  including  the  currents  and 
shoals,  with  other  interesting  general  remarks.  An  allusion  to  the 
changeableness  of  the  localit}-  recalls  to  us  some  interesting  facts 
respecting  the  influence  of  sometimes  single  storms  upon  the  fauna 
of  some  of  our  coast,  inlets.  Some  years  since,  a  heavy  westerly 
February  gale  depressed  the  water  in  a  little  bay  off  Orleans,  Cape 
Cod,  to  such  a  degi*ee  that  large  portions  of  the  flats  usually  cov- 
ered at  low  water  were  laid  bare,  and  remained  so  for  a  number  of 
houi's.  The  temperature  at  the  time  being  in  the  vicinity  of  zero, 
F.,  a  crust  of  ice  formed  over  these  exposed  flats,  which  wei-e  at  this 
time  literally  filled  with  living  Mf/a  arenan'a,  and  the  larger 
species  of  •'  razor-fish."  A  few  years  later,  on  visiting  the  locality, 
hardly  a  living  specimen  of  either  of  these  species  could  be  found, 
but  just  beneath  the  surface  the  dead  shells  occurreil  in  immense 
abundance,  standing  on  end  in  their  natural  positions,  the  animals 
having  been  killed,  undoubtedly,  by  the  chilling  consequent  upon 
the  exposure  of  the  flats  during  the  storm. 

A  similar  destructioif  of  molluscan  life,  but  from  another  cause, 
came  to  our  notice  last  summer  (1871)  near  Great  Salt  L:ike, 
Utah,  where  the  water  of  Sulphur  Springs  Lake,  near  Salt  Lake 
City,  became  so  reduced  in  volume  bj-  evaporation  as  to  kill  all  the 


REVIEWS   AND   BOOK   NOTICES.  549 

shells,  through  the  excess  of  saline  matter  held  in  solution  by  the 
water.  These  shells  embraced  several  species,  which  were  abun- 
dantl}'  represented.  Such  facts  as  these  selfc  to  explain  the 
occurrence  of  beds  of  fossils  under  circumstances  which  show  that 
they  died  from  some  sudden,  though  not  very  evident,  cause. 

Dr.  Coues's  paper  forms  a  highly  valuable  contribution  to  the 
natural  history  of  Beaufort  harbor,  and  one  that  students  of  geo- 
graphical zoology  will  heartily  welcome.  —  J.  A.  A. 

Giebel's  Thesaurus.*  —  Close  upon  the  notable  "Hand-list,**  of 
which  we  were  lately  called  upon  to  speak,  comes  anotlier  general 
work  of  greater  aims  and  claims.  We  have  as  j-et  only  the  first 
twent^'^-five  signatures,  constituting  the  first  "ball)]>and ;"  and  we 
may  sincerely  say  we'  wish  it  were  necessary  to  wait  for  the  whole, 
before  judging  the  work,  in  the  hope  of  some  decided  improvement 
becoming  manifest.  But  as  what  we  have  in  hand  finishes  the  ''Rep- 
ertorium"  and  fairly  opens  the  "  Nomenclator,"  the  character  of  the 
work  is  fully  exposed.  We  had  been  led  to  expect  great  things  of 
the  Thesaurus^  and  opened  it  with  perfect  confidence  ;  at  the  close 
of  our  examination — the  longer  protracted  because  our  convic- 
tions became  the  more  painfully  prominent,  and  we  were  anxious 
to  find  ourselves  in  the  wrong — we  could  not  but  regret  that  the 
fhiits  of  such  immense  labor  should  be  marred  for  lack  of  the 
care  necessary'  for  tlie  compilation  of  works  of  reference.  Dr. 
Giebel  is  sure  of  a  storm  of  hostile  criticism,  that  his  work  singu- 
larly invites  if  it  does  not  actually  enforce  ;  for  the  simple  reason 
that  it  is  thoroughly  unreliable.  We  have  never  seen  a  work  of 
any  considerable  claims  and  merit,  that  more  richly  deserved  the 
epithet  ''slovenly."  It  fairly  bristles  with  misstatements  ;  probably 
this  wliole  number  of  the  Naturalist  would  not  more  than  suffice 
to  point  out  and  correct  them.  The  more's  the  pity,  too,  that  this 
monument  of  laborious  research  should  be  defaced,  not  by  lack  of 
ability,  not  by  erroneous  opinions,  not  particularly  by  ignorance?, 
but  simply  by  carelessness.  Yet,  honey-combed  with  inaccuracy 
as  it  is,  the  work  will,  we  arc  glad  to  say,  become  indispensa- 
ble ;  it  will  find  its  place  at  the  elbow  of  every  working  ornithol- 
ogist ;  it  represents  too  much  hard  work  for  any  other  result  to 
be  possible. 

*Tk€»uurua  Ornithologice.  Keportoriuni  dcr K(i^^anllntcn  omithologi(«chen  litcratiir, 
and  Nomenclator  f^ummtlicher  guttuiigcn  iiii(i  arU*n  dcr  vUgel,  nebst  Hviionymen 
nnd  geogrophischer  verbveitung.  Von  Dr.  C.  G.  Giebel,  Profe!»fiior  an  der  UniTcrsiUit 
in  Halle.    In  zwei  Biindcn  oder  Tier  Ilalbbaiiden.    Leipzig:    F.  A.  Brockhaus.    1872. 
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Of  the  "  Nomenchitor  "  we  shall  have  notliing  to  s&y  until  it  i« 
finished,  beyond  the  remark  that  this  is  of  the  nature  of  a  <li<*tioQ- 
ary,  in  which  the  ^lera  are  arranged  ali)hal)elically,  those  that  Dr. 
Giebel  considers  synonymous  being  referred  to  what  he  eonsiderit 
to  be  a  tenable  name,  the  others  being  tyi)ographically  distin- 
guished ;  under  the  former  being  ranged  alphabetically  the  siKHrics 
originally  described  by  such  name,  under  the  latter  those  that  the 
author  regards  as  valid,  each  with  its  sj-nonymy  and  geographical 
distribution.  The  '' Reper tori um"  undertakes  to  be  an  index  of 
ornithological  literature  from  the  earliest  times  to  date.  Probablj- 
those  who  are  not  specialists  hardly  realize  what  a  mass  of  litera- 
ture exists  in  every  department  of  knowledge.  Ornithology  is  one 
of  the  more  circumscribed  studies,  hardly  impinging  on  general 
affairs  outside  its  agricultural  and  venatorial  points  of  contact ; 
yet  its  literature  is,  it  seems,  too  voluminous  to  have  ever  lieen 
thoroughly  digested.  In  the  present  work,  we  estimate  that  some 
seven  thousand  works  and  papers,  relating  wholly  or  in  part  to 
birds,  are  collated  by  title.  Of  just  what  this  implies  in  the  way  of 
work,  probably  no  one  but  the  author  himself  has  a  ver}'  acute  per- 
ception. That  the  list  is  iv  perfect  index  is  not  to  Ik?  expected,  and 
probably  is  not  claimed ;  we  could  supply  a  number  of  titles  our- 
selves, and  of  course  better  informed  ornithologists  could  add  niaiiy 
more ;  but  it  is  certainly  the  nearest  approach  to  a  complete  cata- 
logue extant.  The  great  trouble  is,  that  the  author  ha^^  labori- 
ously, ingeniously  and  successfully  hidden  away  the  individual 
titles  by  a  remarkable  S3'stem  ©f  enumerating  them.  They  are 
arranged  alphabetically  according  to  autliors*  names,  but  under 
thirty-three  separate  headings.  We  cannot  stop  to  enumerate 
these,  but  if  our  reader  will  try  to  think  up  as  many  dilferent  depart- 
ments of  ornithology,  he  will  probably  fail,  and  then  a  glance  at 
the  work  will  show  how  hopelessly  the  author  has  confuse«l  the  sub- 
ject and  how  completely  he  has  defeated  his  aim.  It  is  the  excep- 
tion, and  not  the  rule,  that  any  given  paper  falls  distinctively 
under  one  of  Dr.  Oicbel's  headings;  and  the  result  is.  that  so  far 
as  we  are  personally  concerned,  we  have  no  idea  where  to  look 
for  what  we  want,  and  doubtless  our  case  is  that  of  others.  The 
location  of  a  paper  has  been  a  matter  of  the  author's  tact  in  picking 
out  its  salient  features,  if  it  has  any  ;  and  though  he  usually  shows, 
we  are  glad  to  see,  a  hai)py  knack  in  this  regard,  yet  the  verj' 
reverse  is  too  often  the  case  ;  and  besides  this,  the  numerous  sheer 
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blunders  are  simply  wonderful.  For  fair  oxaniplos,  picke<l  up  at 
random  :  — ''  Notice  of  a  collection  of  Bird  skins  from  Havti,"  and 
"Ornithology  of  the  Bernmdas'*  are  i)laced  under  Australia  and 
Oceaniea !  '*  Ueber  die  Ai)tenodytes  und  Dioniedeiuirten  Slid- 
Georgiens  "  under  America  septentrioualis  !  *'  Hist  of  birds,  etc., 
of  the  District  of  Columbia  "  under  America  centralis  !  Finally,  to 
endorse  the  words  of  a  lute  reviewer,  '*  misprints  abound  to 
8Hch  an  extent,  that  the  work  reads  not  unlike  first  proofs  just 
issued  from  the  hands  of  a  careless  printer." 

The  defects  of  the  work  are  glaring,  and  of  the  peculiarly  exas- 
perating nature  that  detains  the  most  lenient  critic  against  his 
will ;  but  we  must  not  allow  them  to  blind  us  to  the  value  of  Dr. 
Giebel's  labors,  which  they  may  overshadow  but  cannot  eclipse. 
—  E.  C. 

BOTANY. 

Acclimatization  of  Plants.  —  In  the  *' Archives  dos  Sciences 
Physiques  et  Naturelles"  of  (Geneva  for  June,  Alpli.  De  Can<lolle 
details  a  series  of  investigations  of  the  question  whether  the 
habits  of  plants  are  change<l  by  the  action  of  the  climate  acting 
through  a  succession  of  generations.  For  this  purpose  he  obtained 
seeds  of  plants  which  are  widely  dispersed  over  Kurojx*  from  dif- 
ferent localities.  Edinburgh,  Moscow,  Montpcllier  and  Palermo,  and 
sowed  them  simultaneouslv  and  under  similar  conditions  at  (ieneva. 
The  general  resultsof  a  s<miewhat  limited  series  of  experiments  were 
that  the  seeds,  obtaine<l  from  the  more  northern  localities,  germi- 
nated on  the  whole  somewhat  earlier  than  those  derived  from 
more  southern  latitudes,  and  were  also  rather  more  rapid  in 
arriving  at  maturity.  The  dilference  was  still  mon*  obsiTvable  in 
the  second  generation  ;  but  sufficient  variation  was  shown  in  the 
seeds  obtained  from  the  same  localitv  to  make  the  results  of  but 
small  value  without  a  much  larger  series  of  observations. — A.  W.  B. 

Effect  of  the  Ekiition  of  Vk^lvius  on  Ve<;etation.  —  An 
interesting  paper  appears  in  the  ••  Accademia  <lelle  Scienze  Fisiche 
e  Matematiche"  of  Naples,  by  Ci.  A.  Pasrjuale.  on  th<*  elfects  of 
the  recent  eruption  of  Vesuvius  on  the  plants  in  th<f  neighborhocxl. 
The  newest  vegetation  has  sufl'ered  from  contact  with  the  ashes, 
though  the  effect  has  been  neither  a  scorching  nor  drying  up.  The 
action  has  not  been  a  mechanical  one ;  for  a  mere  closing  of  the 
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pores  of  the  epidermis  could  not  have  caused  death  in  so  Hliort  a 
time.  The  ch>sing  of  the  pores  and  stomata  is  undoubtetlly  a 
secondary  cause  of  death,  but  only  after  the  lapse  of  some  day«. 
No  change  was  observed  similar  to  that  produced  by  the  vajwr  of 
boiling  water.  The  scorching  action  of  a  high,  dry  temperature 
occurs  only  in  the  immediate  vicinity  of  the  volcano.  Neither  an 
acid  nor  alkaline  reaction  is  shown  by  any  change  of  color  in  the 
flowers  or  leaves,  except  a  few  instances  of  a  change  to  blue  of 
rose,  orange,  or  violet  colored  organs,  which  might  be  attributed 
rather  to  an  alkaline  than  an  acid  reaction ;  but  these  are  few  and 
doubtful.  Many  ])henomena  concur  in  pouiting  to  cliloride  of 
sodium  as  the  chief  agent  in  the  destniction  of  vegetable  tissue. 
The  salt  was  present  in  sufficient  quantity'  in  the  falling  ashes  to 
be  readily  discernible  to  the  sight,  and  is  also  met  with  as  an 
efllorescence  in  the  ashv  soil. — A.  W.  B. 
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Calculi  from  the^  Sto^iach  of  a  IIoiwe. —  A  singular  and' 
interesting  collection  of  so-called  '^  stones"  was  recentlv  taken 
from  the  intestines  of  a  horse  in  North  Ferrisburg,  Vennont. 
I  did  not  see  the  animal,  but  am  told  that  the  largest  calculus  had 
broken  through  the  large  intestine,  while  the  rest  were  lying  loose 
in  its  cavitv.  There  was  in  all,  as  nearly  as  I  can  ascertain, 
about  a  pint  of  the  calculi,  of  which  the  largest  and  twelve  other 
entire  specimens  are  before  me,  and  fragments  of  three  or  four 
others.  Only  the  largest  is  regular  in  form.  This  is  almost 
perfectly  spherical,  being  nine  and  a  <iujuter  inches  in  ciri-umfer- 
ence  and  2.9453  inches  in  diameter,  and  its  weight  is  eleven  Troy 
ounces  or  3G4.45  grannnes.  The  rest  are  very  much  smaller  and 
quite  irregular  in  form,  little  less  so  than  any  chance  handful  of 
pebbles,  and  as  they  are  smaller  they  are  less  regular.  The  larger 
two,  excepting  the  l^rge  one  just  mentioned,  though  irregular, 
approach  a  spherical  form  with  two  o[)posite  sides  considerably 
flattened,  the  circumferences  b(*ing  respectively  2^  inches  and  2J 
inches  in  one  direction  and  three  inches  and  2}  inches  in  the  other, 
and  the  diameters  .93  and  .90  inch  for  the  longer  and  .03  and  .08 
inch  for  the  shorter.  The  rest  are  all  more  or  less  inferior  to  these 
in  size  and  approach  a  pyramidal  form,  the  smallest  being  most 
definitely  of  this  form  with  each  side  of  a  dilferent  size,  the  dis- 
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tance  from  the  apex  of  each  side  to  the  middle  of  the  opposite 
face  being  .25  inch,  .375  inch  and  .46  inch.  The  calculi  are,  in 
appearance,  not  unlike  the  common  clay  stones  of  the  Connecticut 
River  Valley  though  darker  in  color.  They  are  composed  of  a 
series  of  concentric  layers,  which  are  quite  a  dark  brown  at  the 
centre,  but  of  lighter  shades  towards  the  outside,  so  that  the 
color  and  appearance  of  the  fractured  surface  is  quite  like  the  well 
known  "  Gibraltar  Rock."  The  layers  do  not  seem  to  differ  in 
any  other  respect  than  depth  of  color.  They  are  of  somewhat 
variable  thickness  but  for  the  most  part  they  are  from  .01  inch 
to  .03  inch  and  are  much  more  distinct  near  the  exterior  than  at  the 
centre,  where  it  is  with  difficulty  that  they  are  seen.  The  surface 
of  all  is  smooth  and  polished  and  of  a  greenish  brown  color. 
The  fracture  is  uneven  and  glassy.  A  chemical  analysis  of  sev- 
eral by  Mr  Collier  showed  their  composition  to  be  somewhat  pecu- 
liar, as  they  were  found  to  be  a  triple  phosphate  of  ammonia  and 
magnesia  with  a  little  water  and  traces  of  lime  and  uric  acid. 
All  that  were  broken  contained  'some  foreign  substance  as  a 
hucleus.  In  two  instances  this  nucleus  was  a  carpet  tack,  in  the 
others  a  bit  of  stone.  The  specific  gravity  is  1.724  and  the 
hardness  somewhat  less  than  calcite  and  rather  more  than  selenitc. 
The  horse  from  which  these  objects  were  taken  was  sixteen  years 
old  and  was  sick  only  twenty-four  hours  before  it  died  and,  until 
the  calculi  were  discovered,  was  supposed  to  have  Bots.  I  am 
unable  to  find  any  mention  of  calculi  as  occurring  in  either  stom- 
ach or  intestines  l)ut  I  am  told  that  similar  ones  to  those  described 
have  been  found  in  the  stomach  of  the  sheep  in  more  than  one  in- 
stance, and  Prof.  Collier  has  handed  me  a  fragment  of  one,  which 
he  says  came  from  the  stomach  of  a  cow  which  when  freshly  broken 
has  precisely  the  same  appearance  as  those  just  described  from  the 
horse  and  is  of  nearly  the  same  specific  gravity,  being  1.7049.  If 
the  mass,  of  which  this  piece  is  a  fragment,  was  a  perfect  sphere, 
it  must  have  been  eightircn  or  nineteen  inches  in  circumference. 

The  following  table  gives  the  dimensions  and  weight  of  ten  of 
of  the  calculi : — 
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Balls  pf  hair  very  compact  and  smooth  arc  of  common  occurrence  in 
the  stomachs  of  cattle,  but  stony  concretions  seem  ver}'  rare.  — 
G.  II.  Perkins,  Burlington^  Vermont, 

Animals  of  the  Mammoth  Cave.  —  [Since  the  account  of  the 
Blind  fishes  of  the  Mammoth  Cave  was  published  in  the  Nati'Hal- 
iST  for  January,  1872,  I  have  accidentally  met  with  the  letter  by 
Prof.  B.  Silliman,  Jr.,  printed  in  the  Amer.  Jour,  of  Science,  vol. 
ii,  2d  scries  1851,  p.  332,  giving  an  account  of  his  visit  to  the  cave 
in  1850.  As  there  are  several  points  of  interest  referred  to  in  re- 
lation to  the  animals  of  the  cave  which  1  should  have  quoteil  in  my 
article  had  I  known  of  Prof.  Silliman's  at  the  time,  I  now  make 
the  following  extract,  especially  calling  attention  to  the  statement 
relating  to  the  fish  icith  color  and  external  et/es,  in  the  hojK'  that 
fui'ther  information  may  be  obtained  about  this  otherwise  unknown 
species.     Is  it  the  *'  black  fish  "  of  Tellkampf  ? 

•The  account  of  the  rat  found  in  the  cave  and  incapable  of  sight 
when  first  brought  to  the  light,  but  afterwards  attaining  it,  is  of 
special  interest  in  connection  with  the  cause  of  blindness  in  the 
animals  of  the  cave,  and  may  be  used  as  an  argument  that  simple 
disuse  of  the  organ  of  sight  does  not  necessarily  bring  about 
atrophy  of  the  eye,  and  that  we  must  look  to  other  than  external 
conditions  for  the  cause  of  the  non-development  of  the  eyes  in 
many  of  the  animals  of  the  cave.  —  F.  W.  P. 

"  The  phenomena  of  life  within  the  cave  are  comparatively  few 
but  interesting.  There  are  several  insects,  the  largest  of  which 
is  a  sort  of  cricket  with  enormouslv  lonjir  antennie.  Of  this  in- 
sect  numerous  specimens  will  be  found  among  the  specimens  si»nt 
to  Prof.  Agassiz.  There  are  several  species  of  Coleoptera.  mostly 
burrowing  in  the  nitre  earth.  There  are  some  small  water-ins«*cts 
also  which  I  suppose  are  Crustacean.  Unfortunately,  three  vials 
containing  numerous  specimens  of  these  insects  were  lost  with 
my  valise  from  the  stage  coach,  and  I  fear  will  not  be  recovt'reil. 
Of  the  fish,  there  are  two  specie^,  one  of  which  has  been  descrilHHl 
by  Dr.  Wyman  in  the  '  American  Journal  of  Science,'  and  which  is 
entirely  eyeless ;  some  ten  or  twelve  specimens  of  the  sp<*cie3 
were  obtained.  The  second  species  of  fish  is  not  colorless  like 
the  first,  and  it  has  external  eyes,  which  however  are  found  to  Iw 
quite  blind.  The  craw-fish  or  small  Crustacea  inhabiting  the 
rivers  with  the  fish  are  also  eyeless  and  uncolored,  but  the  larger- 
eyed  and  colored  craw-fish,  which  are  abundnnt  without  the  cave, 
are  also  common  at  some  seasons  in  the  subten-anean  rivei*s,  and 
so  also  it  is  said  the  fish  of  Green  river  are  to  be  found  in  times  of 
flood  in  the  rivers  of  the  cave.     Among  the  collections  are  some 


ZOOLOGY.  555 

of  the  larger-eyed  craw-fish  whicli  were  caught  by  us  in  the  cave. 
The  only  mammal,  except  the  bats,  observed  in  the  cave,  is  a  rat 
which  is  very  abundant,  judging  from  the  tracks  wliich  they  make, 
but  so  shy  and  sechided  in  their  habits  that  they  are  seUlom  seen. 
We  caught  two  of  them,  and  fortunately  male  and  fomnle.  The 
chief  points  of  difference  from  the  common  rat  in  external  charac- 
ters, are  in  the  color,  which  is  bhiish,  the  foet  and  belly  and  throat 
white,  the  coat  which  is  of  solt///r  and  the  tail  also  thinly  furred, 
while  the  common  or  Norway  rat  is  gray  or  brown,  an<l  covered 
with  rough  hair.  The  cave  rat  is  possessed  of  dark  black  eyes,  of 
the  size  of  a  rabbit's  eye  and  entirely  without  iris  ;  the  feelers  also 
are  imcommonly  long.  We  have  satisfied  ourselves  that  he  is 
entirely  blind  when  first  caught,  although  his  eyes  are  so  large 
and  lustrous.  By  keeping  them,  however,  in  captivity  and  diffuse 
light,  they  gradually  appeared  to  attain  some  power  of  vision. 
They  feed  on  apples  and  bread,  but  will  not  at  present  touch 
animal  food.  There  is  no  evidence  that  the  cave  rats  ever  visit 
the  upper  air,  and  there  was  no  one  who  could  tell  me  whether 
they  were  or  were  not  found  there  by  the  persons  who  first  entered 
this  place  in  1802.  IJats  are  numerous  in  the  avenues  within  a 
mile  or  two  of  the  mouth  of  the/3ave,  and  Mr.  Mantell  thinks  he 
has  secured  at  least  two  species.  Several  specimens  are  preserved 
in  alcohol.  It  was  not  yet  (piite  late  cMiough  in  the  season  when 
we  were  at  the  cave,  Oct.  10th — 22d,  for  all  the  bats  to  be  in 
winter  quarters,  as  the  season  was  very  open  and  warm.  Still,  in 
the  galleries  where  they  most  abound,  we  found  countless  groups 
of  them  on  the  ceilings  chippering  and  scolding  for  a  foothold 
among  each  other.  On  one  little  patch  of  not  over  four  by  five 
inches,  we  counted  forty  bats,  and  were  satisfied  that  one  hundred 

ft 

and  twenty,  at  least,  were  al>le  to  stand  on  a  surface  a  foot  square  ; 
for  miles  they  are  found  in  patches  of  various  sizes,  and  a  cursory 
glance  satisfied  us  that  it  is  quite  safe  to  estimate  them  by  millions. 
In  these  gloomy  and  silent  regions  where  there  is  neither  change 
of  temperature  nor  difference  of  light  to  w^arn  them  of  the  revolv- 
ing seasons,  how  do  they  know  when  to  seek  again  the  outer  air 
when  the  winter  is  over  and  their  long  sleep  is  ended?  Surely  He 
who  made  them  has  not  left  them  without  a  law  for  the  govern- 
ment of  their  lives." 

The  Opossum. — This  species  of  marsupial,  seems  to  be  widely 
distributed  in  every  portion  of  the  United  States.  Its  original 
name  in  the  Choctaw  language  is  "shookhutta"  ;  which  signifies 
that  he  is  the  father  or  rather  the  originator  of  all  hogs.  It  is  not 
very  swift  of  foot,  neither  is  it  very  wild.  I  have  frequently, 
when  hunting  in  the  woods,  passed  within  a  few  steps  of  them 
and  they  did  not  seem  to  regard  me.  Our  turkey  buzzards  have 
somehow  found  it  out,  and  will  alight  near  where  they  fmd  the 
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opossum  feeding  in  the  woods  and  running  up  on  him,  flap  their 
wings  violeiitl}'  over  him  a  'few  times,  when  the  oi>os!9um  poes 
into  a  spasm,  and  the  buzzards  very  deliberately  procee<l  to  pick 
out  its  exposed  e^-es  and  generall}'  take  a  prett}-  good  bite  from 
its  neek  and  shoulders ;  the  opossum  lying  on  its  side  all  the  tiine 
and  grunting.  I  liave  twice  seen  a  buzzard  do  as  <lescribe<1,  aud 
once  I  found  a  poor  creature  trying  to  find  something  to  eat  with 
one  eye  out  and  one  shoulder  entirely  gone,  evidently  caused  b}'  a 
buzzard. 

The}'  dwell  in  hollow  logs,  stumps  and  in  holes  at  the  root  of  the 
trees.  They  do  not  burrow  or  prepare  dens  for  themselves,  hut 
find  such  as  are  ready  made.  I  have  seen  them  carrying  into 
their  holes,  at  the  approach  of  cohl  weather,  considerable  bundles 
of  dry  leaves  rolled  up  in  their  tail ;  they  und(Tstan<l  the  signs  of 
the  coming  spells  of  bad  weather,  and  they  prepare  for  it  by  mak- 
ing for  themselves  a  good  warm  bed.  They  do  not  hibernate,  bnt 
are  found  out  hunting  food  in  frosty  weather.  They  possess  but 
little  caution.  Hence  they  are  often  found  in  the  poultry  houses, 
chicken  coops,  smoke  houses,  and  even  in  our  dining  rooms, 
rattling  about  in  search  of  something  to  eat.  I  have  often  seen 
their  tracks  in  the  roads  and  paths  where  they  ha*!  travelU^l  three 
or  four  miles  to  a  farmvard,  to  which  thev  had  no  doubt  been 
directed  by  the  crowing  of  the  roosters.  They  will  catch  a  grown 
hen  and  drag  her  oft'  s(iualling  at  the  lop  of  her  voice  and  will 
not  abandon  her  until  the  (\o%9>  which  have  been  aroused  bv  the 
uproar  have  overtaken  and  commenced  cracking  their  bones.  Tiny 
will  eat  bacon,  drv  beef,  carrion,  anv  kind  of  fowl,  rabbits,  nnv 
sort  of  small  game,  almost  all  the  insects,  and  fruits  of  evt-ry  va- 
riety. They  voraciously  devour  the  muskinelon,  and  several  >\a^ 
cies  of  mushrooms  :  in  short  thev  are  nearlv  onniivorous. 

The  only  case  in  which  it  manifests  any  respectable  degree  of 
cautiousness  is  when  it  is  hunted  at  night  in  the  forest ;  on  hear- 
ing the  din  and  noise  of  the  hunters,  it  with  some  dillicultv  makes 
shift  to  climb  a  small  tree  or  sa[)ling,  where,  wrapping  the  naked, 
rasplike  tail  around  some  convenient  limb,  it  quietly  awaits  the 
approaching  dogs  and  hunters.  By  many  people  the  flesh  is  con- 
sidered delicious.  In  Galveston,  Texas,  in  the  proper  season, 
a  good  fat  opossum  will  sell  for  $1.50.  Its  flavor  resembles  that 
of  the  flesh  of  a  young  hog,  but  is  sweeter,  less  gross  ami  is  no 
doubt  a  more  healthy  food  for  man.     A  dog  will  starve   sooner 


ZOOLOGY.  00  4 

'  than  eat  the  flesh  of  an  opossum  ;  no^^roos  and  many  otiior  per- 
sons are  exceedingly  fond  of  it. 

During  their  rutting  season,  the  males  are  very  rampant  ami 
belligerent.  Numbers  will  collect  around  a  female  and  llj^ht  lik(^ 
dogs.  Tw'enty  or  thirty  years  ago,  I  witness(»d  a  easi^  myself  in 
the  forests  of  Mississippi.  The  female  was  present,  thi*re  were 
three  males,  two  of  them  were  lightin<2:,  while  the  thfrd  was  sitting 
off  a  little  piece,  looking  as  though  he  fi^lt  as  if  he  had  seen 
enough.  They  were  fighting  hard  and  h:i<l  lu'cn,  from  the  signs 
in  the  wallowed  down  grass,  for  three  or  four  days.  Ki<'king  over 
the  female,  who  immediately  went  into  a  spasm,  I  made  a  slight 
examination  of  the  pouch. 

The^'  arc  exceedingly  tenacious  of  life.  I  hav(^  maiiy  times  seen 
the  dogs  catch  them  and  chew  and  craek,  seemingly,  all  th<*  hones 
in  the  skin,  leaving  them  to  all  appi'arances  entirely  lifeless ;  and, 
going  out  the  next  morning  for  the  purpose  of  removing  the  dead 
thing,  would  find  that  it  had  left  its  death  bed  an<l  [Hitting  the 
dogs  on  its  track  trail  him  a  mih?  or  more  Ixifore  overtaking  him. 
He  would,  to  be  sure,  be  foun<l  in  a  bad  fix.  but  at  the  saim*  time 
he  lacked  two  or  three  more  bone  crackings  of  being  dt*ad,  Thi*y 
cannot,  like  the  raccoon,  be  so  far  domesticated  as  to  form  any 
attachment  for  persr>ns  or  their  houses,  though  I  have  two  or 
three  times  found  them  under  the  floor  of  dw<>lling  1ioum?s.  where 
the^*  had  been  for  some  time  and  bad  evidently  taken  up  winter 
quarters,  but  they  did  luA  remain  there  long,  nor  <lo  I  think  they 
dwell  lonjr  at  anv  one  plarte.  Thev  swim  verv  well  wh<*n  it  is 
necessary.  —  (iioKox  Linmh.lm.  Lonfj  Pulnt.  l\xnH,  —  Com/nani- 

cat^d  by  th^f  Sinithsoin'in  InstitHtrm, 

Uadits  of  Tnorir  Bjkl>??. —  "For  our  own  j>art.  not  beii(^ving 
in  our  queen  Moe  as  implicitly  afs  we  oujrht  to  iiave<ioin^  wtf  began 
shooting  the  trojiic  bird;*  as  th<*v  flew  ovt-r  us.  but  we  hoon  gave  it 
up,  for  two  reasons  :  —  first,  that  we  found  that  if  wi-  got  a  r<x*k»!t^-r, 
the  chances  were  ten  to  one  that  we  eut  the  M/arlet  fratliers  out  of 
his  tail:  and.  seeuiidlv.  be<-ause  we  discovered  that,  bv  diligent 
I>eering  under  the  bushes,  we  might  pick  up  as  many  live  unin- 
jured sptH.^imens  as  we  liked.  J  never  t-aw  l»!r<ls  tamer  oi'  stupider, 
which  tameuess  or  stupiditv  mav  be  aceounled  for  bv  the  extreme 
smallness  of  their  brain,  which  is  really  n<.»t  larg«'j'  than  that  of  a 
sparrow.     They  sat  and  croaked,  and  pecked,  and  bit,  but  never 
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attempted  to  fly  away.     All  3-011  lia<l  to  do  was  to  take  them  up, 
pull  the  long  red  feather  out  of  their  Bterim,  and  act  thcin  ailrifl 
again,     (^ueen  Moe  was  right.     On  Tubai  3'ou  may  pick  up  tropic 
birds  as  easily  as  a  child  picks  up  storm-worn  shells  on  the  sea- 
shore.    It  was  really  no  small  comfort  to  be  able  to  got  specimens 
of  this  beautiful  bird  without  betraying  their  conG<lcnce  l)y  shoot- 
ing them  from  the  schooner.     Small-brained  as  the}'  are,  they  are 
gifted  with  an  extraordinary  amount  of  inquisitiveness,  particu- 
larly in  the  earl}*  morning.      As  we  bowl  along  before  the  tlaj^hing 
trade-wind,  we  hear  a  few  harsh  screams,  and   up  come  a  pair  of 
'bosens*  with  their  bright  scarlet  tail  feathers  glowing  iu  the  morn- 
ing sun.     They  make  two  or  tlirec  sweeps  icround  us,  evidently 
comparing  notes,  and  then  away  into  the  deep  blue,  on  their  own 
private  all'airs.     They  fish  generally  like  the  tern,  to  whom  1  sus- 
pect they  are  cousius-gennan  ;  but  they  have  a  way  sometimes  of 
hoverhig  perpendicularly,  with  the  bill  pressed  against  the  breast, 
that  1  have  never  observed  but  in  one  other  bird,  the  black-ami- 
white  kingfisher  of  the  !Nile.     When  the  •  boson'  has  sighted  hii« 
pre}'  in  this  position,  he  turns  over  in  the  deftest  manner,  ami  goes 
down  straight  as  a  gaunet,  up  to  his  neck,  no  further,  and  re- 
mounts for  a  fresh  hover.     1  have  never  had  the  good  fortune  to 
see  the  white-tailed  phaeton  fishing,  often  as  1  have  lookeii  for 
him  ;  indeed  1  have  rarely  met  him  out  at  sea  at  all.     The  finest 
I  have  seen  were  hanging   about   the  liigh  dills  of  the    Society 
Islands ;  and  I  do  not  exaggerate  when  i  state  that  I  have  seen 
more  than  one  with  a  glorious  waving  white  tail  feather,  two  goo<l 
feet  long  though  the  bird  itself  was  not  much  larger  than  a  black- 
headed  gull.     What  they  do  with  their  tails  when  they  feed  pai»so<l 
my  comprehension. 

Not  only  did  we  find  full-grown  tropic  birds,  ))nt  we  found  their 
eggs  and  young,  —  the  former  about  the  size  of  a  hen's  e*^g^  pret- 
tily splashed  with  reddish-brown,  laid  on  the  bare  sand,  under  a 
bush ;  the  latter  really  handsome  creatures,  about  the  size  of  a 
herring-gull,  beautifully  marked  with  black  and  white  (like  a  fal- 
con).    The  bill  at  this  stage  of  their  existence  is  black,  not  red. 
When  you  find  your  young  friend  under  a  bush,  he  is  ensconced 
in  a  small  basin  of  coral-dust,  without  any  nest  at  all,  and  hi» 
surroundings  show  him  to  be  a  cleanly  thing.     When  you  come? 
upon  him  suddenly,  he  squalls  and  croaks  and  wabbles  about,  am'% 
is  as  disconcerted  as  a  warm  city  man  when  you  try  to  drive  sm 
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new  idea  into  him  unconnected  with  money.  But  he  sticks  stoutly 
to  his  dusty  cradle,  and  never  attempts  to  escape,  saying  plainly 
enough, '  My  mother  told  me  to  stoj)  here  till  she  brought  me  my 
snpper;  and  here  I  am  going  to  stay.'"  —  Earl  of  Pembroke  in 
South-Sea  Bubbles,  p.  143. —  Anyi,  and  Mug,  Nat,  Hist, 

Geographical  Variation.  —  At  the  meeting  of  the  Boston 
Society  of  Natural  History  on  June  19,  Mr.  J.  A.  Allen  made 
some  fdrther  remarks  on  •'  (ieographical  Variation  in  North  Amer- 
ican Birds,"  a  subject  to  which  he  had  called  the  attention  of  the 
Society  at  a  previous  meeting,  at  which  he  exhibited  specimens 
illustrating  the  general  facts  of  geographical  variation.  lie  briefly 
referred  to  the  smaller  size,  generally  darker  colors,  larger  beaks, 
longer  claws  and  longer  tails  characterizing,  as  a  general  nile, 
individuals  of  the  same  species  living  at  the  southern  l)orders  of 
their  respective  habitats  as  compared  with  those  living  further 
northwanl,  and  the  paler  tints  of  those  inhabiting  the  arid  portions 
of  the  interior  of  the  continent,  as  compared  with  those  of  the 
moister  adjoining  districts.  He  alluded  to  the  changes  of  nomen- 
clature that  must  naturally  result  from  the  now  known  intergra- 
dation  of  fonns  formerly  regarded  as  speciCeally  dillerentiated, 
such  intergradation  showing  them  to  be  geographical  races  and  not 
species ;  and  called  attention  to  the  coincidence  of  the  occurrence 
of  the  brighter  colored  birds,  not  only  as  respects  the  avian  class 
as  a  whole,  but  in  respect  to  families  and  genera,  within  the. 
tropical  and  subtropical  regions,  and  also  the  occurrence  within 
the  same  regions  of  all  forms  in  which  the  bill  or  tail  was 
remarkably  developed ;  and  linallj^  passed  to  a  consideration  of 
the  bearing  of  the  general  facts  of  geographical  variation  upon 
the  question  of  the  genesis  of  species.  While  admitting  the  laws 
of  so-called  natural  and  sexual  selection  to  be  potent  influences  in 
the  differentiation  of  animals,  he  thought  that  they  were  secondary 
rather  than  primary  agencies,  and  that  the  conditions  of  environ- 
ment, and  especially  those  of  a  geogra[)hical  or  climatic  character, 
exercised  a  greater  influence  than  evolutionists  were  generally 
willing  to  admit,  and  also  that  the  ''  laws  of  acceleration  and  retar- 
dation," as  shown  by  Professors  Hyatt  and  Cope,  were  necessary 
to  explain  a  certain  class  of  phenomena  presented  by  "  modiflca- 
tion  by  descent." 

Although  some  of  the  modiflcations  of  color  were  undoubtedly 
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"  protective,"  —  the  paler  tints  developed  in  diy  regions  better 
harmonizing  with  the  pale  gray  tints  of  the  vegetutiou  at  such 
localities,  — yet  the  transition  was  as  gradual  over  the  iutervcniiig 
districts  as  were  the  climatic  changes  themselves  over  the  same 
areas ;  while  it  was  claimed  that  evidence  of  the  direct  iuflucnce 
of  dr\'  heated  winds   upon,  color  was   abundant ;    and    that   the 
gradual   transition  between   diverse   forms  was   so   uniform   aud 
general  that  it  pointed  to  constant  and  general  laws  of  geograpb* 
ical  variation.       When   the   known   transitional   stages   between 
formerly  supposed  specific  forms  were   exceptional,  it  was  more 
or  less  common  to  regard  them  as  tlie  result  of  hybridization,  but 
the  gradual,  almost  imperceptible,  stages  of  transition  between 
well-marked  forms  dirferently  situated  in  respect  to  latitude  ren- 
dered  such  a  theory  now   highly  untenable,  and   scarcely  more 
probable   as   applied  to  intergrading  forms  occupying   localities 
widely  separated  in  respect  to  longitude.     In  regard  to  species  as 
distinguished  from  varieties,  it  was  deemed  proper  to  regard  as 
species  such  groups  of  individuals  as  did  not  at  present  iutergrade, 
and  as  varieties  such  groups  of  individuals,  though  more  or  less 
diverse  in  their  extreme  phases,  as  were  found  to  thoroughly  iuter- 
grade,—  which,  he  remarked,  is  only  what  many  and  probably  the 
majority  of  naturalists  are  practically  doing. 

Note  ox  the  Thread  Wokm  {Filaria  anhingw)  Found  in  the 
BuAiN  of  THE  Snake  Bntu.  —  An  account  of  this  remarkable  par- 
asite was  given  in  the  *'  Proceedings  of  the  Boston  Society  of 
Natural  History"  Oct.  7th,  1808,  showing  that  it  was  present  in 
seventeen  out  of  nineteen  birds  examined,  aud  alwa^'s  found  in 
the  same  place,  viz.,  the  space  between  the  cerebral  lobes  ami  the 
cerebellum.  It  was  also  shown  that  these  worms  are  viviparous, 
their  oviducts  containing  eggs  in  all  stages  of  development  from 
the  egg  just  formed  to  the  mature  embryo.  In  the  lower  portions 
of  the  oviduct  the  young  were  hatched  and  ready  for  exclusion. 

During  the  last  winter,  when  in  Florida,  1  had  an  opportunity, 
through  the  kindness  of  my  friend  G.  A.  Peabody,  Esq.,  of  exam- 
ining ten  ad<litional  birds.  The  proportion  of  the  infected  ones 
was  less  than  in  the  previous  examinations,  no  worms  being  found 
in  four.  Two  of  these  were  not  mature  birds,  but  of  the  age  of 
the  other  two  I  have  no  record.  Of  the  six  in  which  worms  were 
found,  four  had  both  male  and  female  Filariae,  while  two  had  ouly 
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femnles,  viz.,  one  had  one  and  the  other  tln'ee.  In  the  instances 
where  both  sexes  were  present,  the  eggs  were  found,  as  before,  in 
various  stages  of  development,  while  in  the  others,  where  females 
onl}'  existed,  the  oviducts  were  full  of  eggs  and  in  the  same 
numbers  as  in  the  others,  but  there  were  no  signs  of  impregnation 
and  consequently  no  developmental  changes. 

From  these  facts  it  seems  almost  certain  that  impregnation 
takes  place  in  the  head,  and,  unless  both  sexes  are  present  there, 
the  brood  fails.  It  is  also  probable,  on  the  supposition  that  these 
worms  are  migratory,  that  it  is  in  the  head  of  the  Anhinga  the 
sexual  organs  are  developed,  the  young  arriving  there  in  an  imma- 
ture state. 

Every  attempt  to  find  traces  of  this  worm  in  other  parts  of  the 
body,  or  even  of  the  brain  failed. — J.  Wvmax. 

ViviPAROiTS  Minnows. — Specimens  of  a  species  of  Pa^cilia,  found 
in  some  brackish  lakes  in  the  interior  of  the  Island  of  New  Provi- 
dence, Bahamas,  have  been  kept  in  an  aquarium  for  the  last  three 
years.  When  first  obtained  they  were  about  an  inch  long.  The 
female  grows  in  confinement  to  about  double  that  length,  and  the 
male  to  something  less,  but  is  not  one-half  the  bulk  of  his  mate ; 
both  are  semi-transparent  and  the  backbone  is  clearly  visible. 
The  anal  fin  of  the  male  consists  principally  of  a  long  spine.  In  its 
normal  position  this  spine  lies  close  under  the  body  and  reaches 
backward  nearly  to  the  commencement  of  the  caudal  fin,  and  is  evi- 
dently the  intromittent  organ.  It  is  furnisiied  with  a  hinge  joint 
and  is  capable  of  being  thrown  forward  at  an  acute  angle,  being  also 
susceptible  of  a  slight  lateral  movement.  The  act  of  copulation 
takes  place  by  the  male  rising  perpendicularl}-  under  and  a  little  to 
one  side  of  the  female  and  making  a  dart  at  her  with  the  spine, 
which  is  brought  laterally  forward  at  the  instant  of  connection. 
The  act  is  almost  momentary  and  is  hardly  noticeable  without  the 
closest  attention.  Two  of  the  females  gave  signs  of  being  with 
young,  and  one  morning  a  small  fish  about  one-third  of  an  inch  long 
was  discovered,  but  it  was  evident  the  rest  had  been  devoured  by 
the  males,  for  on  a  subsequent  occasion  when  a  female  again 
became  gravid  the  males  were  all  removed  and  on  the  next  day  the 
gravid  fish  had  nine  3-oung,  all  born  alive ;  these  were  placed 
together  with  the  above  mentioned  one  in  a  finger  basin  ;  they  were 
perfect  fish,  and  had  no  appearance  of  the  yolk  being  attached,  as  is 
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the  c«isc  with  other  fish.  The  day  after  their  birth  they  ate  raw  lieef 
shrod  very  small.  These  ton  fish  are  now  nearly  six  months  old 
and  are  all  leinales ;  the  two  old  ones  have  each  had  youn*?  «ince : 
one  had  three  alive  and  four  dead,  the  other  four  alive  and  four 
dead  ;  neither  of  these  latter  broods  lived  over  a  month  and  were 
unable  up  to  the  time  of  their  death  to  rise  from  the  bottom  of  the 
aquarium.  Between  the  birth  of  each  litter  there  was  a  |H»riod  of 
about  ten  weeks.  Those  which  are  alive  are  all  females  and  the 
succeeding  litters  were  to  all  appearances  males.  It  will  be  a  curi- 
ous circumstauce,  and  a  subject  for  future  investigation,  should 
ever}*  alternate  litter  prove  to  be  of  an  opposite  sex  to  the  preceding 
one.  No  fish  have  yet  been  bred  from  those  born  in  the  aquariuio 
and  therefore  it  is  not  known  at  what  age  they  begin  to  reproduce. 
C.  FiTZ  Gekald.  —  Lieut.  If,  J/.,  1st  W.  India  /?^j//.,  Xftttmn^ 
Bahamas,,  March  IHA,  liSG-4.  —  Communicated  by  the  tSmithsonian 
Institution, 

MICKOSCOPY. 

PiiOTO-MECiiANiCAL  PRINTING.  —  Incidentally  to  a  pathological 
report  to  the  Surgeon  General,  Dr.  J.  J.  Woodward  calls  attention 
to  the  familiar  disadvantages  of  the  usual  means  of  representing 
in  publications  the  magnified  appearance  of  microscopic  objects 
by  etchings,  lithographs  and  woodcuts.  All  such  hand  work  is 
laborious  and  wasteful  of  time  if  done  by  the  investigator,  and 
liable  to  omit  the  most  important  points  if  intrusted  to  another 
artist.  Even  the  microscopist  himself,  being  unable  to  represent 
all  that  he  sees,  is  obliged  to  select  what  he  conceives  to  be  of 
importance,  and  thus  represents  his  own  theories  rather  than 
severe  facts.  [If,  however,  his  theories  are  correct,  an<l  his 
delineation  skilful,  this  very  power  of  selection  and  construction 
enables  him  to  give  a  distinctness  and  completeness  which  is 
lacked  by  the  photographic  camera.]  The  advantage  of  tnithful- 
ness  is  on  the  side  of  photo-micrography,  but  silver  prints  are 
expensive,  inconvenient,  and  not  permanent,  and  the  reproduction 
of  the  negatives  in  permanent  inks  is  grcatl}'  desired.  Two  such 
methods  are  now  successful I3'  used  in  the  United  States. 

By  the  Woodbury  method  a  relief  surface  of  gelatine  is  produced 
from  the  negative  by  the  action  of  light,  and  from  this  a  metal 
"intaglio"  is  produced  b}'^  pressure.  In  this  a  series  of  suitably 
colored  gelatine  films,  which  constitute  the  prints,  are  formed  br 
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niechanicnl  moans.  Thus  was  ropixxlucod  the  photojrraph  of 
Amphipleura  j)eUucuhi  in  the  hist  April  nnniber  of  this  Journal. 
In  the  Albertype  process  a  printing  surface  (not  a  relief)  is 
produced  through  the  negative  on  a  gelatine  film  by  the  action  of 
light.  The  prfuts  thus  proilueed  are,  at  present,  less  exi)ensive 
than  the  Woo<lbury  prints,  and  more  convenient  for  book  work, 
but  the  etlition  is  less  uniform.  On  enamelled  paper  the  prints 
are  handsomer,  but  will  not  bear  much  handling. 

Lexses  Drv  or  Immersion.  —  Dr;  Thomas  Birt  writes  to  the 
"  Monthly  Microscopical  Journal "  an  enthusiastic  notice  of  a 
"new"  -Jth  b}'  Ross,  arranged  to  work  wet  or  dry  by  screw  collar 
adjustment  and  without  change  of  front,  a  peculiarity  shared  only, 
as  far  as  he  (Dr.  Birt)  was  informed,  by  Powell  and  Lealand's  Jjth. 
If  the  Ross  Jth  is  like  some  other  recent  lenses  by  the  same  house, 
it  would  be  ditlicult  to  say  too  much  for  its  excellence  as  an  obj(»c- 
tive:  the  one  thine:  that  couM  not  be  said  of  it  is  that  it  has  any 
possible  claim  to  priority  in  respect  to  the  peculiarity  mentioned. 

This  expedient,  like  that  of  double  fronts,  is  undoubtedly  an 
American  innovation.  Objectives  with  double  front,s  and  with 
double  backs  were  made  l)y  Tolles  and  by  Wales  years  ago,  and 
were  taken  to  I-»ondon   and  exhibited   there  in   advance  of  any 

« 

knowledge  of  such  a  contrivance  there.  Lenses  to  work  either 
wet  or  dry,  by  cover  adjustment  onl}',  have  been  so  generally 
made  and  familiarly  used  in  this  country  as  to  be  not  now  looked 
upon  as  an  innovation  at  all.  The  (piestion  of  priority  is  possibly 
a  difficult  one,  but  both  Wales  and  Tolles  made  and  sold  them 
freely,  long  before  an}'  claim  to  any  such  airangement  was  made 
by  any  foreign  maker.  Wales,  as  early  as  August  18(57,  made 
two  objectives  of  this  kind,  to  work  both  wet  and  dry  with  the 
same  front,  and  they  were  exhibited  at  the  Fair  of  the  American 
Institute  in  New  York,  and  received  a  first  premium  medal  and 
diploma  beai-ing  date  of  October  1807 ;  he  was  advised  to  patent 
the  improvement  at  the  time,  but  did  better  than  that,  and  cer- 
tainly ought  to  be  favorably  remembered  for  having  given  it  to  us 
for  nothing.  Tolles  also  constructed  these  objectives  about  the 
same  time,  having  made  such  an  objective  and  delivered  it  to  a 
purchaser  as  early  as  June  29th,  18G8,  and  the  objective  of  the 
above  date  is  still  in  existence,  and  is  considered  one  of  the  best 
that  have  yet  been  constructed  on  that  plan  by  its  maker. 
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AxtiULAR  Aperture  of  Objectivks. — In  cominuiiieations  whicli 
have  appeared  in  the  Naturalist  and  in  the  **  Montldy  Microsco|>- 
ical  Journal"  of  London,  different , writers  have  treate<l  of  the 
inii>roveinents  made  in  tlie  construction  of  apparatus,  and  espio;- 
ially  of  objectives,  and  have  chosen  their  own  method  of  expn»89- 
ing  their  ideas,  and  of  commenting  upon  the  expresscil  opiiiious 
of  otliers ;  but  where  the  end  aimed  at  is  truth,  and  the  result 
sought  for  is  an  advance  in  the  quality  of  appliances,  minor 
matters  and  side  issues  in  the  controversies  are  to  be  overlookwl. 

All  lovers  of  progress  in  scientific  research  feel  much  pleased 
with  the  labors  of  investigators  who  make  good  use  of  the  exten- 
sive means  at  their  control,  as  well  as  also  with  the  results  which 
have  emanated  from  the  patient  thought  and  close  study  of  such 
men  as  Mr.  Wenham  and  others  abroad.  We  arc  ver\'  upt, 
however,  to  give  too  little  credit  to  the  intelligent  instrument 
maker  himself.  The  mind  which  combines  science  with  practice 
in  its  application  has  great  advantages  and  should  be  both  rosiwetcd 
and  encouraged. 

How  we  have  been  forced  to  modify  our  opinions,  since  an  angle 
of  aperture  of,  say,  150^  in  microscopical  objectives  was  consid- 
ered absolutel}'  unattainable !  No  doubt  the  very  men  who  honestly 
and  firmly  believed  those  things  impossible  which  are  now  quite 
familiar,  were  as  glad  as  any  one,  when  they  became  convinceil,  by 
facts,  that  they  had  been  in  error. 

Equally  gratified,  probably,  will  be  Mr.  Wenham,  when  he 
shall  see  for  himself  that  an  angle  of  more  than  82^  can  Ik» 
attained  through  balsam.  Within  a  few  days,  I  luive  had  a 
good  opportunity  to  see  a  ^^^th  objective  of  Mr.  Tolles'  make 
give  an  angle  of  92°  through  balsam  with  tank  arrangement  of 
Mr.  Wenham.  I  feel  disposed,  however,  to  let  Mr.  Tolles  speak 
of  this  in  his  own  words,  the  more  so  as  my  time  is  extremely 
limited.  —  J.  C. 

Dr.  Jc*!.!!!  Cuktis,  Dear  Siri—Xi  my  retiuent,  you  were  prcKont  re<*enlly  when  I 
meuitured  the  angular  apei'tiire  of  an  immersion  i-IOiu.  objeotive  wli(>u  iminer:)«>il  in 
balsam.  You  veritled  i\\v  rc-^ult^  gained  at  that  time.  We  used  the  t;ink  nii'thoil  of 
Mr.  Wenham  (  sec  M.  M.  Journal.  Auj^nst,  1871). 

The  1-10  ui.  torfted,  I  t<tateil  to  you,  Jiad  in  air  angular  ap.  of  170  *  (upwards). 

In  water  we  found  the  angle  to  be  1 10  •+• 

In  balr^am  the  angle  wa;*  fairly  ifo*,  u^ing  petroleum  Inmp  flame,  thin,  for  light,  in  a 
darkened  room.  As  you  will  remember  I  remarked  that  with  sunlight  I  g^it  iwu 
degree."  more. 

It  will,  I  know,  be  of  intere.st  to  you,  and  I  am  sure  to  8omc  others,  to  hear  of  rei^uUs 
of  teat  of  angle  in  home  other  cases.    I  will,  therefore,  set  down  here  the  angle  of  apo^ 
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tare  fonnd  to  pertain  to  dome  of  my  immerston  object iTe.<«  In  balsam,  iu  wator  auil  iti 
air. 

Air, 

Single  Fmnt.  MS  in. 

M'»  In. 

Compound  Front.  l-io  in. 

l-Win. 

Sinjirlc  "  1-5   in. 

The  varrinjr  tiifferonco*  between  ibo  water  antl  bnl>:im  .inirle<  can,  in  a  general  w:iy,  be 
accounted  for  fVom  the  fonnulas  of  con<tni»"lion  ilitTerin)?  eon<ider;ibly.  oaeh  «»no  fkom 
any  other. 

Of  all  the.'eobj^«'tivej«  the  m«»M  effe'-tivevospet'ially  when  im  l'»w  poMer  isean^iilered"^ 
Is  the  l-a  in.  of  110*  in  htham.  This  is  tnie  of  it<  n-e  for  objret-  nioiiiiti^l  In  bnl^uni.  n;* 
Bliomlxiidc^,  «iHa//.  lint  notably  so  as  to  its  work  on  dry  A.  pellneitlu.  My  London 
npecimenof  this,  received  thnni^rh  tbe  V.  >.  A.  Medienl  !^Insenn).  I-  iv-olvetl  into  linos 
that  thine^  I  may  say.  The  ilUnnination  I  nttivl  was  petndenni  lamp  fl.-une.  no  eonden- 
sation.  With  the  same  means  ait  tiie  objerlives  >liow  A.  iiellnrida  with  the  t>ame  illu* 
mination,  but  with  a  ditferenee. 

With  '^unlit^ht  and  a  blue  cell  no  doubt  the  hi^lier  i)owers  would  have  their  pu>|»er 
advantage. 

It  is  iiro|»er  to  mention  that  the  1-5  in.  of  110*  b:il.-ain  angle  was  constnictiMl  on  the 
plan  proposed  by  me  in  the  Lon.  •*  Month.  MIcr.  .lour."  for  March  1S7-J.  where  I  have 
made  u.^e  of  a  di.igram  by  Mr.  Wenhain^f  a  1-8  in.  of  his  coi)«<trnctlon,  to  iuf/iiNi/c 
mo«lineations  f.uch  as  wouM  give  more  than  nI  "  or  si  *  in  bal-iam. 

With  proi>er  appliances  below  the  balsani->lide  {Hf  pointed  «»ut  by  me  in  the  Lon. 

3Ionth.  MIcr.  Jour.,  for  .July.lS71)  we  can  with  this  objeftive(l-r>  in.)utili/.e  lloMn^teail 

of  about  81*.  the  Ihnit  of  the  amount  of  angle  ollierwine  available.    In  tht'firttt  pUu'%-  the 

large  angle  must  have  access  to  and  through  the  bal^ametl  obj(H*t /rom  ^Wtur:  in  the 

next  idace  the  objeetive  must  l»e  capable  of  receiving  and  transmitting  that  dimensitui 

of  pencil  to  the  eye,  which  thing  previous  to  my  own  demonstrations  hnn  not  bivn 

shown  to  have  been  dune. 

With  much  n«spe<*t,  yours  tnily. 

Boston,  July  8, 1S72.  IIOHEKT  n.  T()LLb>. 

Organisms  in  Cuoton  AVatkr.  —  Chns.  F.  (iisslor'.-^  painithli't 
on  this  subject  otin  l»e  o])t:iino(l  of  tlio  >»'ntiir:ilist.s'  Aj^oncy,  tlioiijrli 
not  so  stated  on  the  title  i>i»ge.  Wiiile  mieroseopi.^ts  jijeiier- 
ally  are  now  approaehiniif  this  question  of  water  supply  from  a 
utilitarian  direetion,  seekin<^  hints  of  healthfulness  or  i)estilenee 
in  the  organisms  they  detect,  the  author  looks  ui)on  the  Croton 
with  inquisitive  eyes,  deeminjjj  the  water  New  Yorkers  drink  a 
charming  field  for  chasing  rotifers  an<l  crustaceans,  water-bears 
and  worms,  and  scarcely  giving  a  thought  to  their  dieteti(^  value. 
As  far  as  can  be  gathen»d,  he  judges  them  h(^allhy  enough,  with 
some  comparatively  unimportant  excei)tions.  The  pamphlet  eon- 
tains  some  very  iittractive  plates,  which  are  well  calculated  to 
accomplish  the  author's  avowe<l  object,  giving  encouragement  and 
popularity  to  this  branch  of  micro.scoi)ical  study. 

Distribution  and  Action  of  Xkkvks. —  Dr.  L.  S.  lieale  and 
Dr.  E.  Klein  have  contributed  valuable  papers  on  this  subject  to 
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the  lloyal  Microscopical  Society  and  to  the  Memoirs  in  the  Quart. 
.Tonrn.  of-  Microscopical  Science.  Interestinjjj  ineidcntal  (lisouft- 
sions  may  be  fonnd  in  the  Proceedinj^H  of  the  Royal  Microscopical 
Society  in  recent  numbers  of  the  Monthly  Micropcopieal  Journal. 
Dr.  Beale,  in  reporting  iiis  progress  on  this  subject,  otfers  no 
methods  of  investigation,  different  from  those  already  publishcMK 
but  hopes  for  improvement  in  practical  details,  and  conse<]uently 
in  results.  lie  has  demonstrated  the  distribution  of  nerve  fibres  to 
capillaries  in  nearly  all  the  tissues  of  the  frog,  an<l  is  convinced  of 
their  similar  arrangement  in  the  higher  animals.  These  delicate 
nerve  fibres  are  seen  to  branch  directly  from  the  <lark-borderc<l 
nerve  fibres,  and  are  often  so  dose  to  the  capillary  as  to  1m»  seen 
distinctly  only  when  the  vessel  shrinks  after  deaths  and  tlicy  may 
often  run  along  on  each  side  of  the  vessel,  or  form  a  plexus 
upon  its  surface.  They  ma^*  originate  from  ganglia  or  from  sim^i- 
tive  and  motor  nerve  trunks,  and  have  intimate  relations  to  some 
of  the  nerves  of  special  sense,  and  to  nerve  fibres  distribute*!  to 
the  voluntary  muscles.  They  never,  acconling  to  the  author's 
observations,  come  into  structural  relation  with  the  active  elements 
of  other  tissues,  notwithstanding  the  growing  belief  that  they  do 
so ;  and  their  influence  is  not  dependent  u])on  continuity  of  sul)- 
stance.  The  author  is  quite  certain  that  muscular  coutra^'tion  may 
depend  upon  changes  in  a  nerve  running  near  the  muscular  fibre 
but  <listinctly  separated  from  it.  A  nerve  fibre  often  passes  for 
some  distance  by  the  side  of  a  cell  and  then  is  lost  to  view  bv 
passing  behind  it,  or  is  hidden  ])y  a  pigment  cell,  leading  to  the 
conclusion  that  the  nerve  fibre  has  become  continuous  with  tho 
sul>stance  of  the  cell.  Such  errors  can  be  avoided  only  by  study- 
ing  extremely  delicate  specimens  in  a  viscid  fluid  in  which  their 
position  can  be  changed  ;  hence  the  author's  preference  for  glyc- 
erine as  a  medium  for  these  investigations.  A  fine  nerve  fibre 
less  than  jn.^o.y  of  an  inch  in  diameter  may  often  be  trace<l  for  a 
long  distance,  its  edges  ])oing  well  defined,  an<l  nuclei  occurring 
at  certain  intervals.  These  fibres,  demonstrated  bv  Dr.  IJeah' 
ten  years  aujo  when  their  existence  was  not  admitted,  are  believc<l 

ft  *■ 

bv  him  to  constitute  the  ultimate  or  terminal  nerve  networks  ur 
plexuses.  He  admits  that  these  are  sometimes,  and  probably 
always,  compound  fil»res,  but  does  not  admit  the  existence  (»f 
another  plexus  of  far  finer  fibres  as  claimed  by  sonjc  other  obs4»n- 
ers,  preferring  to  discuss  the  bearing  of  what  he  has  been  able  to 
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demonstrate  in  a  variety  of  cases,  rather  than  to  reason  upon  the 
observations  of  others. 

Dr.  Klein,  on  the  other  hand,  by  modifying  the  common  method 
of  staining  by  chloride  of  gold,  brings  the  finest  nerve  fibres  into 
view  so  clearly  that  they  cun  l)e  easily  studied  with  powers  as  low 
as  250  to  300.  The  cornea  of  a  rabbit  or  guinea  pig  is  very 
slightly  stained  with  chloride  of  gold  ;  and  sections  out,  with  a 
razor,  are  examined  in  glycerine.  Oblique  and  horizontal  sections 
are  examined,  and  the  binocular  microscope  exhibits  easily  the 
relation  of  the  different  plexuses  to  each  other.  Only  the  nerve 
fibres  are  colored,  but  the  cells  of  the  epithelium  are  distinctly 
seen.  Dr.  Klein  confidently  claims  to  demonstrate  non-nucleated 
ner\'e  fibres  far.  finer  than  the  ultimate  plexus  of  Dr.  Beale.  The 
latter  observer  admits  that  his  ultimate  fibres  are  compound  and 
that  the  nuclei  are  somewhat  to  one  sid(^  of  the  main  fibre.  Dr. 
Klein  looks  upon  all  nucleated  nerve  fibres  as  sheathed,  the  nuclei 
belonging  to  the  sheath,  and  finds  no  nuclei  in  the  finer  and  sim- 
pler fibres.  By  the  carmine  and  glycerine  method  no  more  has 
been  demonstrated  than  the  plexus  of  nucleated  non-medullate 
nerve  fibres  ;  but  with  the  gold  method  the  existence  of  non-nucle- 
ated nerve  fibres  among  the  epithelial  cells  is  shown  with  certainty. 
The  anatomical  continuity  of  these  with  the  larger  nerve  trunks 
can  be  positively  seen. 

Dr.  Berkart  agreed  with  Dr.  Beale  in  throwing  some  doubt  on  the 
supposed  influence  of  the  nervous  system  on  nutrition.  Atrophy 
of  the  muscles,  for  instance,  might  be  due  directh'  to  causes  oper- 
ating directly  on  the  muscular  tissue,  though  generally  ascribed, 
at  present,  to  the  influence  of  the  nerves.  The  influence  of  the 
nerves  on  secretion  was,  however,  well  established  in  many  cases. 

Dr.  Murie  regarded  Dr.  Beale's  paper  a  rare  and  valuable  con- 
tribution to  microscopic  anatomy.  In  the  rete  mlrabile  of  the 
porpoise,  we  have  vessels  of  considerable  size  supplied  with  nerves 
ramifying  in  a  manner  similar  to  those  demonstrated  on  the  cap- 
illaries bv  Dr.  Beale  in  his  minute  dissections.  The  electrical 
organ  of  the  torpedo  has  an  arrangement  of  nerves,  visible  to  the 
naked  eye,  much  like  that  described  ns  occurring  in  the  mole's 
nose.  If  there  was,  in  the  remarkable  fish  referred  to,  "'  a  vast 
electrical  battery  supplied  by  nervous  infiuence  of  gigantic  power, 
was  it  not  very  probable  that  the  same  kind  of  thing  obtained  in 
the  arterial  capillaries,  modified  of  course  to  the  limited  exigencies 
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of  their  contractile  i)owers?"  lie  inclined  to  agree  with  Dr.  Beale 
that  nerves  did  not  enter  those  epithelial  tissues  where  the  opiihe- 
liuni  is  continuously  thrown  oil*,  as  they  would  then  be  unfa- 
vorably expose*  I. 

Mr.  Stewart  had  examined  Dr.  Klein's  specimens  and  waa 
convinced  of  the  '^  existence  of  a  fine  plexus  of  nerves  iK'tweon 
the  cells  of  the  conjunctival  epithelium,  directly  continuous  with 
the  coarser  plexus  of  nerves  situated  in  the  middle  layer  of  the 
cornea."  In  reference  to  the  close  analogy  between  nerve  force 
and  electricity,  and  the  inttiuMice  of  the  former  on  the  circulation, 
he  instanced  the  fact  that  if  an  electric  current  be  passe<l  tlirougb 
a  capillary  tube  tilled  with  water,  the  water  will  flow  out :  elec- 
tric currents  also  influenced  the  passage  of  fluids  through  dialyzing 
membranes. 

Dr.  Lawsou  thought  that  our  views  of  microscopical  anatomy 
had  been  very  much  advanced  by  Dr.  Beale's  paper.  In  exi>eri- 
menting  on  the  effect  of  certain  substances  on  the  cipillarj*  circu- 
lation of  the  frog,  he  had  always  reached  the  results  shown  by  Dr. 
Beale  —  '•  that  the  etfoct  on  the  blood  vessels  was  due  entirel  v  to  the 
action  of  the  nerves,  and  not  to  the  influence  of  the  substance 
employed  in  the  experiment." 

Mr.  Ilogg  valued  Dr.  Beale's  treatment  of  the  ner^•es  of  the 
capillaries,  because  microscopists  had  not  hitherto  been  able  to  dis- 
cover any  contractile  power  in  the  walls  of  the  capillaries  nor  to 
settle  the  question  of  the  cause  of  the  circulation  through  the  caj*- 
illaries.  Dr.  Beale  believed  that  the  nerves  acted  rather  on  tiio 
muscular  libres  than  on  tlie  walls  of  the  capillaries.  lie  shnuM 
think,  however,  that  the  action  was  directly  upon  the  capillar}" 
vessels.  In  the  cornea  the  nerves  ])robably  exist  for  the  pur|K)se 
of  preventing  the  entrance  of  blood  into  its  structure. 

Dr.  Leared  thought  Dr.  lieale*s  views  would  throw  some  light 
on  the  question  of  sleep,  and  the  action  of  such  drugs  as  bn»mide 
of  potassium,  which  probably  exert  their  power  by  controlling  the 
cerebral  circulation. 

Dr.  Beale  explained,  and  stated  his  a<lherence  to,  his  former 
statement  of  doubt,  whether  the  nerves  acted  directly  on  the  capil- 
laries or  the  elementary  cells  of  secreting  glands.  He  was  also 
positive  that  the  statement  that  the  nuclei  always  belong  to  the 
sheath  was  a  mistake,  as  in  many  of  his  specimens  nuclei  could  he 
demonstrated  in  hosts  of  line  nerves,  which  came  otf  from  nou- 
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medullated  fibres.  He  claimed  priority  of  discovery  in  many 
cases,  where  it  had  been  awarded  bv  Dr.  Klein  to  the  German  his- 
tologists.  Many  details  of  structure  were  given  in  his  elaborate 
drawings,  which  are  not  explained  at  length  in  the  text,  for  English 
readers  will  not  read  long  and  minute  descriptions  of  such  things. 

Crystalline  Forms  in  Glass.  —  The  beautiful  fern-like  clusters 
of  acicular  crvstals  wliich  are  liable  to  form  in  a  vitreous  mass 
slowl}'  cooling,  have  been  described  by  the  "Montlil}'  Microscop- 
ical Journal "  and  by  '"  Science  Gossip  "  as  produced  artificially  in 
blowpipe  beads  and  in  porphyrine,  and  as  occurring  naturally  in 
pitchstone.  Such  a  crystallization  often  takes  place  as  an  ac^cident 
in  a  mass  of  slowly  cooling  glass,  as  when,  at  glass  works,  the 
melted  contents  of  a  retort  become  accidentallv  ruined  and  they  are 
allowed  to  cool  and  be  thrown  away.  The  crystals  produced  under 
such  circumstances  are  generally  confused  and  merely  form  opaque 
masses  or  layers  in  the  brilliant  glass ;  but  sometimes,  as  in  a 
beautiful  mass  kindlv  furnished  to  the  writer  bv  Mr.  llardinjj  of 
the  glass  works  at  Berkshire,  Mass.,  the  crystalline  clusters  form 
distinct  stars  or  rosettes  imbedded  in  perfectly  clear  glass  and 
looking  wonderfully  like  what  almost  every  microscopist  has 
wished  he  coubl  make  —  snow-fiakes  i)erfectly  and  pcnnaiiently 
prcscn'cd.  The  beauty  of  these  objects  is  realized  only  when  they 
are  examinc^d  on  a  black  field  and  bv  the  binocular,  and  preferably 
by  reflected  liglit. 

The  Leucocytes. —  Dr.  J.  G.  Kichardson's  report  to  the  Amer- 
ican Medical  Association,  ''  On  the  Structure  of  the  White  JJlood 
Corpuscles,"  was  essentially  a  reassertion  of  the  previously  pub- 
lished doctrine  of  the  identity  of  the  white  corpuscles  of  bh)od, 
pus  and  saliva.  He  is  satisfied  that  they  all  act  essentially  alike 
in  saline  solutions,  and  that  the  salivary  corpuscles  are  not  only 
like  white  blood  corpuscles  distended  by  en<losmosis  when  immersed 
in  a  fluid  less  dense  than  serum,  but  that  they  may,  when  acted  upon 
by  a  dense  saline  solution,  contract  to  the  size  of  the  white  blood 
cori>"J*cle  and  exhibit  like  amteboid  movements.  lie  also  strongly 
insists  upon  the  presence  of  a  cell-wall,  a  (piestion  whicii  loses 
much  of  its  definiteness  as  well  as  its  importance  in  view  of  the 
fact  that  the  discussions  of  Dr.  Beale  have  led  many  if  not  most 
investigators  to  the  belief  that  the  cell-wall,  in  general,  is  only  an 
accident  of  age  and  circumstance,  rather  than  an  indispensable  and 
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primary  element  of  structure,  from  which  we  deduce  that  its  pres- 
ence mjiy  often  bo  a  question  of  degree  rather  than  a  question  of 
absolute  fact. 

As  water  distends,  and  fuially  ruptures  and  dL»s troys,  the  white 
blood  corpuscles,  it  is  suggested  that  in  surgical  operations,  much 
less  harm  would  be  done  to  the  living  tissues  by  washing  or 
sponging  them  with,  instead  of  water,  a  solution  of  about  fifty-five 
grains  of  salt  to  the  pint  of  water. 

Spontaxeous  Generation. — Dr.  J.  C.  Dalton's  very  able  lec- 
tures reviewing  this  subject,  clo^e  with  the  reflection  that  now,  as 
always,  the  idea  of  spontaneous  generation  is  confined  to  those 
organisms  of  which  we  know  least ;  o!)scurity  commencing  where 
our  delhiite  knowledge  fails.  Although  sucli  production  would 
naturally  exist,  if  at  all,  among  the  smallest  and  simplest  organ- 
isms, still  the  imperfect  organization  of  these  minute  forms  may 
be  only  apparent,  and  there  is  every  evidence  that  at  least  tlieir 
regular  and  normal  mode  of  producjtion  is  from  germs  disseininatc<l 
in  the  atmosphere.  Hence  they  are  to  be  regarded  as  crypto;iamic 
vegetable  organizations,  with  a  definite  place  in  the  organic  world. 

NOTES. 

At  a  meeting  of  the  California  Academy  of  Sciences,  held  June 
5th,  Mons.  Octave  Pav}',  the  Arctic  exi)lorer,  was  introduced  by 
Dr.  Stout,  who  also  presented  the  letter  of  the  American  Geograph- 
ical Society  of  New  York,  introducinii:  and  wnrmlv  commendinj; 
the  gentleman.  Professor  Davidson  Iioped  to  hear  M.  Pavy's 
views  concerning  the  geograi)liy  of  the  Polar  regions.  lie  an- 
nounced that  a  great  current,  not  marked  on  any  of  the  cliarts, 
had  been  discovered  otf  the  northwest  coast  of  the  continent,  and 
that  only  the  present  week  he  had  received  from  Alaska  complete 
conlinnation  of  the  discovery. 

M.  Pavy  then  addressed  the  Academy  upon  his  projected  exix?- 
dition.  He  said  he  had  no  doubt  of  the  existence  of  an  Arctic 
passage  from  the  Pacific  to  the  Atlantic  —  though  one  that  was  of 
course  impracticable  for  jnirposes  of  commerce.  The  speaker 
referred  to  the  various  expeditions  from  time  to  time  sent  out  to 
explore  the  l*olar  regions.  He  said  that  since  that  of  Sir  Jolin 
Ross,  the  routes  of  the  expeditions  had  all  been  from  the  east  of 
the   American   Continent.     He    (Pavy)  was  about  to  enter  by  a 
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passage  hitherto  untried.  lie  believed  that  the  Polar  centre  was 
an  open  sea  in  summer  and  winter,  surrounded  by  a  belt  of  ice, 
and  that  the  great  difficulty  in  reaching  the  Pole  was  the  penetra- 
tion of  this  belt.  He  believed  this  could  be  done  by  discovering 
the  channel  traversed  by  the  warm  ocean  cuiTcnt  from  the  South. 
There  were  six  entrances  to  the  Polar  Basin  —  those  eastward, 
between  this  continent,  Greenland,  Spitsbergen  and  Nova  Zembla, 
were  impracticable,  because  at  a  certain  latitude  powerful  cuiTcnts 
were  encountered,  sweeping  down  from  the  North  and  bringing 
ice  with  them,  against  which  a  shij)  could  not  be  navigated. 
Through  Belwing's  Strait,  however,  a  warm  current  flowed  to  the 
North,  and  a  clear  passage  through  the  ice-l)elt  to  the  open  sea 
must  there  be  discovered.  Dr.  Kane  had  come  to  the  concrlusion 
that  the  ice-belt  wliich  had  l)arred  his  i)rogress  in  Smith*s  Sound, 
must  have  been  the  formation  of  not  less  than  eighty  years.  All 
expeditions  by  the  eastward  htn]  been  stoppe<l  by  impassable  ice. 
The  members  of  the  Russian  expedition,  last  year,  had  thought 
that  they  had  reached  the  Polar  Sea,  but  a  comparison  of  their 
reckonings  had  shown  that  the}'  had  only  entered  a  bigiit  in  the 
ice-belt  created  by  the  warmth  of  the  Gulf  Stream  and  already 
entered  by  navigators.  The  Gulf  Stream,  M.  Pavy  believed, 
sank  as  it  exjianded,  and  met  the  cold  and  heavy  current  from  the 
North  ;  but  that  it  came  to  tlie  surface  again  on  reaching  the  Polar 
Sea  ;  and  retaining  its  heat  unimpaired,  maintained  an  open  polar 
sea,  and  a  moderate  temperature  at  the  Pole.  In  the  latitude  of 
80°  iind  southward  of  that,  land  birds  were  rarely  known  to  stay, 
in  consequence  of  the  extreme  cold  ;  but  they  had  been  seen  flying 
northward  over  the  belt  of  ice  ;  and  in  higher  latitudes  had  been 
seen  in  great  numbers.  31.  Pavy  then  tracetl  on  the  chart  the 
course  which  he  intends  to  take,  lie  said  that  i>assing  through 
Behring*s  Strait  he  would  take  a  direction  to  the  northeast,  reach- 
ing Wrangle's  Land  north  of  the  coast  of  Siberia.  This  land  he 
believed  to  be  a  continent  stretching  away  toward  the  Pole,  and 
reaching  into  the  milder  climate  which  he  expected  to  find.  In 
1812  the  Russian  Goveinment  had  started  an  expedition  to  explore 
Wrangle's  Land.  Several  attempts  were  made  to  cross  it  by 
sleighing  over  the  ice,  but  on  each  occasion  thoy  were  baflfled  by 
the  ice  becoming  thinner  as  they  went  farther  north,  until  they 
came  to  open  water.  The  great  eastern  ocean  current,  flowing 
upward  through  Behring's  Strait,  and  rounding  the  shores  of  this 
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unoxplorod  continoiit,  Wrangle's  Lainl,  whirled  castwanl   into  the 
Polar  basin.     Then  uniting  with  the  waters  of  the  (Julf  Stream, 
the  southern  currents  were  formed  which  swept  througli  the  straits 
leading  into  BaMin's  Bay  and  down  upon  the  shores  of  SpitzlM'rgoii 
and  Nova  Zenibhi.     The  woods  ('onunon  to  the  shores  of  SilKTia 
were  found  strewn  ui)on  tiie  coasts  of  these  islands,  and  c<»nlirincnl 
the  tiieory.     A  portion  of  th(^  great  Japan  cuirent  l)ranch(Ml  oflT, 
M.  Pavy  said,  to  the   south   of  Alaska,  and   produced   tlie  fine 
climate,  enjoyed  along  this  coast.     Another  evidence  of  an  open 
polar  sea,  to  the  north  of  the  ice-heU,  was  the  fact  that  one  si)ecie8 
of  whale,  commonly  passe<l  northward  at  the  approach  of  winter. 
seeking  clear  water  and  avoiding  the  perils  of  a  frozen  surface. 
M.  Pavy  said  he  exi)eoted  to  reach  Wrangle's  l^and  by  tlic  Istof 
September,  and  would  occupy  the  time  from  that  date  until  May 
187.S,  in  crossing  northward  by  moans  of  sledges  and  dogs,  over 
the  continent,  which   he   supposes  Wrangle's   Land    to    bc».     On 
reaching  the  open  sea,  he  will  abandon  his  sledges,  turn  his  <|i>gs 
loose,  and  launch  the  India  rubber  raft,  which  he  takes  with  him. 
set  sail,  and  steer  for  the  axle  of  the  earth.     Having  achieved  the 
triumph  of  reaching  it,  he  will  shape  his  course  by  that  of  the 
great  polar  currents,  and   steer   southeast   for   Cape  Alexander, 
passing  through  Smith's  Sound,  down  Baffin's  Bay,  and  out  into 
the  Atlantic  Ocean. 

Professor  Davidson  opposed  some  of  ^r.  Pavy's  theories,  lie 
said  that  he  would  as  soon  expect  to  fnid  an  ice-cream  moun- 
tain in  Africa  as  a  warm  Polar  basin.  He  said  that  his  r»wn 
Arctic  explorations  had  shown  a  ditferent  state  of  fa<*ts  con- 
cerning the  direction  of  the  currents,  than  that  assumed  hv 
M.  Pavy.  The  (iulf  Stream,  he  believed,  ttowe«l  northwanl 
between  the  shores  of  Greenland,  Sinlzbergen  and  Nova  Zi'inMa. 
and,  rounding  the  Polar  Sea,  flowed  soutiiward  again  through  the 
straits  leading  into  Baffin's  Bay.  He  denied,  also,  that  there  was 
any  reason  to  believe  Wrangle's  Land  to  be  a  C(mtinent.  He  cited 
instances  in  which  the  '"false  horizons"  of  northern  latitu<les,  had 
caused  erroneous  observations  to  be  taken  by  explorers.  He  con- 
sidered the  latest  Kuropean  charts  of  the  Arctic  regions,  approached 
through  Behring's  Strait,  erroneous  in  important  particulars.  He 
thought  that  !^L  Pavy  would  meet  with  more  dilliculties  than  he 
had  anticipated.  He  said  that  M.  ]^ivv  had  greatly  over-estima- 
ted the  magnitude  and  effect  of  the  cuiTent  as  it  passed  through 
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Behriug's  Strait.  "  Knowing  the  size  of  a  dog's  throat  it  is  casv 
to  tell  what  lie  can  swallow."  Beiu'ing*s  Strait  is  twenty-five 
miles  wide,  and  has  an  average  depth  of  twenty-live  fathoms. 
The  rate  of  the  cnrrent  is  from  one  and  a  half  to  tiiree  knots  an 
hour.  The  current,  therefV)rc,  must  be  of  little  account,  and 
entirely  inadequate  to  pro<lnce  the  effect  attributed  to  it  by  M. 
Pavy.  Still  Professor  Davidson  felt  sure  that  tiie  ex[)edition 
would  result  in  great  benefits  to  the  cause  of  science,  and  he  was 
onl}'  sorrj'  that  M.  Pavy  had  deci<led  to  return  by  the  Atlantic 
instead  of  by  the  Pacific. 

[To  show  the  diversity  of  opinion  that  exists  in  relation  to 
this  subject,  we  copy  thii  following  from  tiie  Proceedings  of  tlie 
Ro3'al  Geographical  Society  of  April  22d,  as  given  in  "'Nature." — 
Eds.] 

'••On  Recent  Explorations  of  the  North  Polar  Region,  by  Cap- 
tain Sherard  Osborn,  R.  N.  Captain  Osborn  connnenced  by  allud- 
ing to  his  advocacy  of  a  Polar  Expedition  rfa.  Smith  Sound  in 
18G5,  and  stated  that  the  Duko  of  Somerset,  then  First  Lord  of  the 
Admiralty,  though  apparently  sulliciently  favorabUj  to  the  general 
proposal  of  a  (Government  Expedition,  urged  upon  him  by  a  depu- 
tation from  the  Society  who  waited  on  hinj  in  that  year,  declined 
to  assume  the  responsibility  of  recommending  an  expedition, 
owing  to  the  dilference  of  opinion  which  then  ri?igned  with  regard 
to  the  best  route  to  be  followed.  The  alternate  route  to  Smith 
Sound  was  .that  by  the  seas  of  Spitzbergen,  advocated  by  Dr. 
Petermann  and  others,  on  the  ground  that  the  (J ulf  Stream,  flow- 
ing in  that  direction,  maintained  an  open  sea  to  the  Poh».  He 
(Captain  Osborn)  and  the  promoters  of  the  Expedition  were 
content  to  wait  the  result  of  efforts  made  soon  after  l)y  the  Swedes 
and  Germans  to  carry  out  the  views  of  the  (lerman  geographer. 
Seven  years  had  elapsed,  and  we  were  now  in  a  position  to  say 
that  the  advocates  of  the  Si)itzberg(*n  route  had  been  proved 
entirely  wrong,  wiiilst  timse  who  !)elieved  Smith  Sound  to  be  the 
best  route  were  right.  Captain  Koldeway,  who  connnanded  both 
the  German  Expeditions,  states,  as  the  result  of  all  his  elforts, 
that  ''one  can  hardly  resist  the  conviction  that  the  iiope  of  attain- 
ing the  North  Pole  by  sliip,  or  of  finding  an  open  sea  around  the 
Pole,  are  alike  among  the  most  improbable  of  things.  I  confess 
that  I  myself  was  misled  by  representations  in  Dr.  Petermann's 
*  Geographische  Mittheilungen,'  and  held  it  to  be  at  least  possible 
by  following  a  line  of  coast,  to  penetrate  by  ship  far  into  the  cen- 
tral Arctic  region,  and  then  certainly  to  make  one's  wa}'  to  the  I'ole. 
A  winter  in  East  (treenland,  the  most  careful  observation  of  these 
mighty  masses  of  ice,  their  movements  and  formation,  and  of  the 
whole  condition  of  temperature,  have  radically  cured  me,  and  all 
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my  companions  of  thi«  idea.  ...  If  the  principal  object  l»e  the 
nearest  possible  tip[)roacii  to  the  Pole,  I  am  rpiite  of  Oshorn's 
opinion  that  the  best  way  appears  to  be  tiiroii^h  Smith  Sound. 
Here  one  can  penetrate  to  the  7«th  parallel,  and  then  <»ne  has  a 
continnons  line  of  coast  runninj^  north,  which  has  l>een  sijxhted  as 
far  as  tlie  H2nd  parallel.  Alonj;  this  coast  one  would  have  to  work 
one*s  way  in  spring  witii  doj^-sledp^es.  J  consider  it  a  wild  under- 
taking to  penetrate  towards  tiie  Tole  by  ship  between  Spitzbi'nr*»n 
and  Nova  Zembla."  No  one  could  undo  tiie  effect  of  evidence  so 
honest  and  conclusive  as  this.  The  Duke  of  Somerset  rcsttnl  his 
decision  to  delay  action  on  the  importance  of  first  being  furuishe<l 
with  the  results  of  tiie  Swedish  ExpcMlition  then  on  its  way  to 
Spitzbergen.  The  Swedes  during  the  last  seven  or  eight  3'cars  had 
sent  no  less  tiian  four  expeditions  to  tiie  verge  of  tiie  Polar  region : 
and  the  conclusion  of  their  scieutific  leader,  V<m  Nordenskiold. 
is  that  in  summer  it  is  not  possi!)le  to  penetrate  l>y  ship  thn»»gh 
the  pack,  and  that  an  open  Polar  Sea  is  a  intTc  hv|)othe-*is  de^iii- 
tute  of  foundation.  The  Swedish  authorities  further  stall*  that 
the  only  way  to  approach  the  Pole  is  that  proposed  by  the  Kiig- 
lish  Arctic  oflicers,  of  exploring  on  sledges  in  the  spring.  Here, 
then,  are  the  results  for  which  the  First  Jx)rd  of  the  Admiralty  in 
18G5  desired  to  wait.  Alter  a  review  of  the  vovage  of  the  Aus- 
trian  Lieutenants  Payer  and  Weyju'eclit  last  summer,  in  which  they 
found  oi)en  sea  a  little  to  the  north  and  west  of  Nova  Zembla, 
and  which  discovery  is  to  be  followed  up  l>y  a  second  cxpeditiou 
in  the  present  summer,  Capt.  Osborn  concluded  by  an  elocjiieiit 
appeal  to  the  Knglish  people  not  to  allow  the  linal  laurels  of  Polar 
discovery  to  be  wrung  from  them  by  the  sailors  or  explorers  of  anv 
other  nation.  In  the  discussion  which  followed.  Dr.  J.  D.  Hooker 
spoke  of  the  important  questions  in  the  science  of  l)otany  whi<'h  a 
North  Polar  Kxi)edition  alone  could  elucidate ;  such  as  tiie  exten- 
sion nearer  the  Pole  of  fossil  plants  like  those  of  Disco  in  (ireeii- 
land,  which  indicate  a  former  temperate  climate  in  70'  north.  Dr. 
Carpenter  advocated  a  Polar  Expedition  as  a  necessary  complement 
to  tlie  one  the  Government  were  about  to  dispatch  to  the  I'acitie  to 
investigate  the  deep-sea  ocean  cun^ents,  and  so  forth.  Accurate 
investigations  of  current-temperature,  etc.,  of  the  Polar  Ocean 
were  of  the  highest  importance  to  the  right  comprehension  of  the 
true  theory  of  oceanic  movements.  Admiral  Sir  (korge  Back 
stated  that  he  entirely  approved  of  the  Smith  Sound  route  as  the 
one  best  to  be  adopted  for  a  North  Polar  Expedition.  Sir  Leo- 
pold M'Clintock  also  spoke  to  similar  effect.  Admiral  Kichanls 
explained  the  interest  attaching  to  the  completion  of  the  geogra- 
phy of  Greenland,  which  ought  to  be  achieved  by  the  English. 
He  was  strongly  of  opinion  that  a  Government  expe<lition,  and  hy 
the  English,  was  alone  competent  to  finish  th(»  work  of  Arctic 
discoverv.  Mr.  R.  H.  Scott  read  a  letter  from  Von  Nonlenskiold, 
in  which   he  stated   that  a  Swedish   expedition  would   start  for 
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Spitzbei^en  tliis  summer,  winter  in  the  islands  to  the  north,  and 
attempt  a  joumej'  towards  the  Pole  in  May,  1873,  with  reindeer- 
sledges. 

The  IIassler  Expedition. —  Here  we  are  north  of  the  equator 
again.  We  arrived  at  this  port  on  the  25th,  all  well.  We  have 
touched  at  many  places  along  the  western  coast  of  South  America. 
At  Pa3'ta,  the  last  place  on  tlie  coast  before  going  to  the  Galapa- 
gos Islands,  a  large  collection  was  made  considering  the  time  we 
remained  there,  and  among  the  fishes  were  two  specimens,  male 
and  female,  of  a  Cestraeion  ;  these  we  also  found  at  the  Galapagos. 
All  the  collections  we  had  on  board  at  that  time  were  sent  to 
New  York  by  the  U.  S.  S.  Ossipce  which  sailed  the  same  day  we 
did.  We  left  Payta  on  the  Gth  inst,  sailing  directly  for  Gala- 
pagos arriving  there  on  the  10th  inst.  We  anchored  the  first  night 
in  Post  Ollice  Bay,  a  little  haven  on  the  north  side  of  Charles 
Island  which  is  one  of  the  most  southern  of  the  group.  Alter 
leaving  Charles  Island,  we  stopped  at  Albermarle,  James,  Jervis 
and  Indefatigable  Islands,  collecting  more  or  less  at  every  stopping 
place.  Our  collection  at  the  Galapagos  is  very  satisfactory, 
being  very  large,*and  includes,  in  fish,  fifty-two  species.  We  found 
in  great  quantities  the  two  large  si)ecie3  of  Amblarh3'nchus,  so 
accurately  described  in  Darwin*s  ''Voyage,"  etc.,  and  obtained  some 
thirty  of  each  species.  Some  of  the  land  species  were  three  or 
four  feet  long  and  one  weighed  thirteen  pounds.  We  have  twenty- 
five  birds*  skins  and  many  birds  in  alcohol,  three  seals'  skins  and 
a  number  of  skulls.  Jervis  Island  seemed  to  be  quite  an  exten- 
sive seal  rookery  and  we  saw  hundreds  of  land  seals  on  the  shore. 
They  were  very  tame,  thus  giving  us  a  favorable  opportunity  to 
study  them.  There  was  one  family  group  on  the  beach  which 
we  looked  at  as  long  a  time  as  we  pleased,  being  only  a  few 
feet  from  them.  The  mother  appeared  not  to  be  alarmed  as  long 
as  we  did  not  touch  her  two  young  ones  :  they  were  walking  about 
on  all  fours  like  a  dog,  their  hind  and  fore  feet  bent  forward.  We 
found  inhabitants  (seven  persons)  only  on  Charles  Island,  of 
those  we  visited,  although  other  islands  are  inhalnted.  We  left  the 
Islands  on  the  10th,  making  nine  days*  stay. —  J.  Henry  Blake, 
Panama^  June  30th.  [Since  the  receipt  of  this  letter.  Count  Pour- 
tales  has  returned  to  Cambridge,  and  we  understand  that  Professor 
Agassiz  and  other  members  of  the  Expedition  will  soon  return 
home  by  the  way  of  San  Francisco. —  Eds.] 
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L.  M..  N'onvlch,  (Jonn.  —  Thc8iiiK"Iiir  moth  found  on  the  ruciimbor  vine  ii*  the  .Kjtrin 
cucurhitir  of  Harris. 

E.  M.  B..  Tenipletou,  MnB.-».  — The  pljint  in  Afarrhuntia  polymnrpkn,  one  of  the  Ilopat- 
ica»,  or  li\'i*i  worts. 

C.  U".,  WothorhflcKl,  Conn.  — The  cliry-nlis  in  the  rtiMn  of  the  currant  Ii*  that  of  the 
fonunon  Currant  Borer  (TVorAi/mm ///^M/iTorwc  Linn.)  — »u  in)|iortation  fmm  Kuro|ie. 
It  irt.  of  course,  necestinry  that  tlie  l;irv:v  of  SfiiwtuH  rrntncostun  ^houltl  umlergo  tiicir 
la»«t  moult  before  they  can  become  pupa?.  —  ('.  V.  II. 

,  Lon^^lale,  K.  I.     The  infjcct  tent  is  Corydubu  cornutu»,  notietNl  p.  43n.  Vol.  i,  of 
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FoUen  of  Fassiflors,  and  TariouH  Fodurm  off-red  in  cxrhinge  r>r  .Mlcro^copir 
BiKifimcup.  — Swan  M.  BL'RNKrr.  M.l>,,  A'Mt>xri7/«;,  TVwn. 
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AX   ADDRESS   IJY   PROF.    ASA    GRAY,  PRESIIiEXT   OF   THE    AMERICAN' 

ASSOCIATION    FOR   THE    ADVANCEMENT    OF   WJIENCE, 

DELIVERED    AT   THE    3IEET1NO    HELD    AT 

DUBUQUE,  IOWA,  AUGUST,  1872. 

■ 

The  session  being  now  happily  inaugurate],  your  presiding 
officer  of  the  last  year  has  only  one  <Jut3'  to  iierforni  l>efore  lie 
surrenders  his  chair  to  liis  successor.  If  allowed  to  borrow  a 
simile  from  the  language  of  my  own  profession,  I  might  liken  the 
President  of  this  association  to  a  biennial  [;lant.  He  flour) Khe« 
for  the  year  in  which  he  coiues  into  existence,  and  perforniK  hin 
appropriate  functions  as  presiding  officer.  When  the  second  year 
comes  round  he  is  ex]»ected  to  blossr^m  out  in  an  a/ldref>s  and  dis- 
appear. Each  President,  as  he  retires,  is  naturally  ifXinmUA  U) 
contribute  something  from  his  owu  iuvesligations  or  iii**  own  line 
of    study,    usually   to   discuss   M.'ijje   particular   M;ientifjc   t/>pic. 

Now,  although  I  have  cultivatt^J  the  field  of  Noilh  American 

BotaoT.  with  some  assiduitv.  fi.»r  more  than  f*yilv  vears.  liave  re* 

•  .  •    • 

viewed  our  vegetal »le  hosts,  and  assignwi  Xo  no  snjajj  nujii)>er  of 
them  their  names  and  their  pla^-e  in  the  rank^?.  yet.  m^  fur  ai»  inxr 
own  wide  count ry  is  concerned.  I  have  l>een  to  a  great  extent  a 
closet  botanie?t.  Until  this  summer  I  ha^l  not  seen  the  5f  ibMi&wppj. 
nor  set  foot  upon  a  j>rairie. 

To  gratify  a  natuj-aJ  int-eres-t.  and  t/>  gain  M^me  title  for  ad- 
dressing a  bcxly  of  practical  natural] sl4>  and  explorer*?.  J  Ixave  made 


ta  ilir  Of&ot  <fl  tilt-  Llbratruiu  ul  (^uu|:r«M.  «i  \Vau,iuu|:U'i.. 
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a  pilgrimage  across  the  continent.  I  Lave  sought  and  viewed  in 
their  native  haunts  many  a  plant  and  flower  which  for  me  hod  long 
bloomed  unseen,  or  only  in  the  hortus  siccus,  I  have  been  able  to 
sec  for  myself  what  species  and  what  forms  constitute  the  main 
features  of  the  vegetation  of  each  successive  region,  and  reconl — 
as  the  vegetation  unerringly  does — the  permanent  characteristics 
of  its  climate. 

Passing  on  from  the  eastern  district,  marked  by  its  equably  dis- 
tributed rainfall,  and  therefore  naturally  forest^ clad,  I  have  seen 
the  trees  diminish  in  number,  give  place  to  wide  prairies,  restrict 
their  giowth  to  the  borders  of  streams,  and  then  disappear  fVom 
the  boundless  drier  plains ;  have  seen  grassy  plains  change 
into  a  brown  and  sere  desert  —  desert  in  the  common  sense,  but 
hardly  anywhere  botanically  so  ;  have  seen  a  fair  growth  of  conif- 
erous trees  adorning  the  more  favored  slopes  of  a  mountuiu 
range  high  enough  to  compel  summer  showers ;  have  traversed 
that  broad  and  bare  elevated  region  shut  olf  on  both  sides  by  hijjh 
mountains  from  the  moisture  supplied  by  either  ocean,  and  longi- 
tudinally intersected  by  sierra's  which  seemingly  remain  as  naked 
as  they  were  born ;  and  hdve  reached  at  length  the  westwanl 
slopes  of  the  high  mountain  barrier  which,  refreshed  by  the  Pacific, 
bears  the  noble  forests  of  the  Sierra  Nevada  and  the  Cosist  Kangc, 
and  among  them  trees  which  are  the  wonder  of  the  world.  As  I 
stood  in  their  shade,  in  the  groves  of  Mariposa  and  Calaveras,  and 
again  under  the  caiioi)y  of  the  commoner  Redwood,  raistnl  on  col- 
umns of  such  majestic  height  an<l  ample  girth,  it  occurred  to  me 
that  I  could  not  do  better  than  to  share  with  you,  ui)on  this  <x*ca- 
sion,  some  of  the  thoughts  which  possessed  my  mind.  In  their 
development  they  ma^',  perhaps,  lead  us  up  to  questions  of  consid- 
erable scicntitic  interest. 

1  shall  not  detain  you  with  any  remarks  (which  would  now  be 
trite)  upon  the  size  or  longevity  of  these  far-famed  Sequoia  trees, 
or  of  the  sugar  pines,  incense-cedar  and  firs  associateil  with  them, 
of  which  even  the  prodigious  bulk  of  the  dominating  Sequoia  does 
not  sensibly  diminish  the  grandeur.  Although  no  account  and  no 
photographic  representation  of  either  species  of  the  far-fame<i 
Sequoia  trees  gives  any  adequate  impression  of  their  singular 
majesty  —  still  less  of  their  beauty — yet  my  interest  in  them  did 
not  culminate  merely  or  mainly  in  considerations  of  their  size  and 
age.     Other  trees,  in  other  parts  of  the  world,  may  claim  to  be 
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older.  Certain  Australian  gum  trees  (Eucalypti)  are  said  to  be 
taller.  Some,  we  are  told,  rise  so  high  that  they  might  even  cast 
a  flicker  of  shadow  upon  the  summit  of  the  pyramid  of  Cheops. 
Yet  the  oldest  of  them  doubtless  grew  from  seed  which  was  shed 
long  after  the  names  of  the  pyramid  builders  had  been  forgotten. 
So  far  as  we  can  judge  from  the  actual  counting  of  the  layers  of 
several  trees,  no  Sequoia  now  alive  can  sensibly  antedate  the 
Christian  era. 

Nor  wa»  I  much  impressed  with  an  attraction  of  man's  adding. 
That  the  more  remarkable  of  these  trees  sliould  boar  distinguishing 
appellations  seems  proper  enough :  but  the  tablets  of  pci>5onal 
names  which  are  affixed  to  inanv  of  them  in  the  most  visited 
groves, —  as  if  the  memory  of  more  or  less  notable  people  of  our 
day  might  be  made  more  eu<luring  by  the  juxtaposition, — do 
suggest  some  incongniity.  When  we  consi<ler  that  a  hand's 
breadth  at  the  circumference  of  any  one  of  the  venerable  trunks 
so  placarded  has  recorded  in  annual  lines  the  lifetime  of  the  indi- 
vidual thus  associated  with  it,  one  may  question  whether  the  next 
hand's  breadth  mav  not  measure  tiie  fume  of  some  of  the  names 
thus  ticketed  for  adventitious  immortalitv.  Whether  it  be  the  man 
or  the  tree  that  is  honored  in  the  connection,  probably  either  would 
live  as  long,  in  fact  and  in  memory,  without  it. 

One  notable  thing  about  these  Sequoia  trees  is  their  inolatioii. 
Most  of  the  trees  associated  with  them  are  of  peculiar  species, 
and  some  of  them  are  nearly  as  local.  Yet  every  pine,  fir,  and 
cypress  in  California  is  in  some  sort  familiar,  because  it  has  near 
relatives  in  other  parts  of  the  world.  But  the  redwoods  have  none. 
The  redwood — including  in  that  name  the  two  species  of  ''big-trees" 
— belongs  to  the  general  cypress  family,  but  is  uni  gent'ris.  Thus 
isolated  systematically,  and  extremely  isolated  geographically,  and 
so  wonderful  in  size  and  port,  they  more  than  otIu?r  trees  suggest 
questions. 

Were  they  create<l  thus  local  and  lonely,  denizens  of  California 
only ;  one  in  limited  numbers  in  a  few  choice  spots  on  the  vSierra 
Nevada,  the  other  along  the  coast  range  from  the  Bay  of  Monterey 
to  the  frontiers  of  Oregon?  Are  they  veritable  Melchizedecs, 
without  pedigree  or  early  relationship,  and  possibly  fated  to  be 
without  descent  ? 

Or  are  they  now  coming  upon  the  stage  (or  rather  were  they 
coming  but  for  man's  interference)  to  play  a  part  in  the  future  ? 


580  SEQUOIA   AND   ITS   HISTORT. 

Or,  are  they  remnants,  sole  and  scanty  survivors  of  a  race  that 
lias  played  a  grander  part  in  the  past,  but  is  now  verging  to  ex- 
tinctit>n  ?  Have  they  had  a  career,  and  can  tliat  career  be  ascer- 
tained or  surmised,  so  that  we  may  at  least  guess  whence  they 
came,  and  how,  and  when? 

Time  was,  and  not  long  ago,  when  such  questions  as  these  were 
regarded  as  useless  and  vain, —  when  students  of  natural  history, 
unmindful  of  what  the  name  denotes,  were  content  with  a  knowl- 
edge of  things  as  they  now  are,  but  gave  little  heed  as  to  how  they 
came  to  be  so.  Now,  such  questions  are  held  to  be  legitimate, 
and  perhaps  not  wholly  unanswerable.  It  cannot  now  be  said 
that  these  trees  inhabit  their  present  restricted  areas  simply  be- 
cause they  are  there  placed  in  the  climate  and  soil  of  all  the  world 
most  congenial  to  them.  These  must  indeed  be  congenial,  or  they 
would  not  survive.  But  when  we  see  how  Australian  Eucalyptus 
trees  thrive  upon  the  Californian  coast,  and  how  these  very  red- 
woods flourish  upon  another  continent ;  how  the  so-CiiUed  wild 
oat  {Avejui  sterilis  of  the  Old  World)  has  taken  full  possession  of 
California ;  how  that  cattle  and  horses,  introduced  b}-  the  Spaniard, 
have  spread  as  widely  and  made  themselves  as  much  at  home  on 
the  plains  of  La  Plata  as  on  those  of  Tartary,  and  that  the  car- 
doon-thistle  seeds,  and  others  they  brought  with  them,  have  mul- 
tiplied there  into  numbers  probably  much  exceeding  those  extant 
in  their  native  lands ;  indeed,  when  we  contemplate  our  own  race, 
and  our  own  particular  stock,  taking  such  recent  but  dominating 
possession  of  this  New  World  ;  when  we  consider  how  the  indig- 
enous flora  of  islands  generally  succumbs  to  the  foreigners  which 
come  in  the  train  of  man  ;  an<l  that  most  weeds  (/.  <».,  the  prepotent 
plants  in  open  soil)  of  all  temperate  climates  are  not  -'to  the  manor 
born,"  but  are  self-invited  intruders ;  —  we  nuist  nee<ls  abandon 
the  notion  of  any  primordial  and  absolute  adaptation  of  plants 
and  animals  to  tlieir  habitats,  which  may  stand  in  lieu  of  exphma- 
tion,  and  so  preclude  our  inquiring  any  further.  The  harmony  of 
Nature  and  its  admirable  perfection  need  not  be  reganled  as  inflex- 
ible and  changeless.  Nor  need  Nature  be  likened  to  a  statue,  or 
a  cast  in  rigid  bronze,  but  rather  to  an  organism,  with  play  and 
adaptability  of  parts,  and  life  and  even  soul  informing  tlie  whole. 
Under  the  former  view  Nature  would  be  "  the  faultless  monster 
which  the  world  ne*cr  saw,*'  but  inscrutable  as  the  Sphinx,  whom 
it  were  vain,  or  worse,  to  question  of  the  whence  and  whither. 
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Under  the  other,  the  perfeetion  of  nature,  if  relative,  is  multifa- 
rious and  ever  renewed ;  and  much  that  is  enigmatical  now  may 
find  explanation  in  some  record  of  tlie  past. 

That  the  two  species  of  redwooil  we  are  contemplating  origi- 
nated as  they  arc  and  where  they  are,  and  for  the  i)art  they  are 
now  playing,  is,  to  say  the  least,  not  a  scientific  supposition,  nor 
in  any  sense  a  probable  one.  Nor  is  it  more  likely  that  they  are 
destined  to  play  a  conspicuous  part  in  the  future,  or  that  they 
would  have  done  so,  even  if  tJie  Indian's  fires  and  the  white  man's 
axe  had  spared  them.  The  redwood  of  the  coast  (Sequoia  semper- 
tnrens)  had  the  stronger  hold  upon  existence,  forming  as  it  did 
large  forests  throughout  a  narrow  belt  about  three  hundred  miles 
in  length,  and  being  so  tenacious  of  life  that  every  large  stump 
sprouts  into  a  copse.  15ut  it  does  not  pass  the  Bay  of  Monterey, 
nor  cross  the  line  of  Oregon,  although  so  grandly  developed  not 
far  below  it.  The  more  remarkable  Sequoia  gigaiitea  of  the  Sierra 
exists  in  numbers  so  limited  that  the  separate  groves  may  be  reck- 
oned upon  the  Ongors,  and  the  trees  of  most  of  them  have  been 
counted,  except  near  their  southern  limit,  where  they  are  said  to 
be  more  copious.  A  species  limited  in  individuals  holds  its  exis- 
tence by  a  precarious  tenure ;  and  this  has  a  foothold  only  in  a 
few  sheltered  spots,  of  a  happy  mean  in  temperature  and  locally 
favored  with  moisture  in  summer.  Kvcu  there,  for  some  reason 
or  other,  the  pines  with  which  they  are  associated  (Pinus  Lamher- 
liana  and  P,  ponderosa)^  the  firs  {Abies  grandis  and  A,  ainabiJis) 
and  even  the  incense-cedar  {Lihocedrus  decurreiis)  possess  a  great 
advantage,  and,  though  they  strive  in  vain  to  emulate  their  size, 
wholly  overpower  the  Sequoias  in  numbers.  "  To  him  that  hath 
shall  be  given."  The  force  of  numbers  eventually  wins.  At  least 
in  the  commonly  visited  groves  Sequoia  gigantea  is  invested  in  its 
last  stronghold,  can  neither  advance  into  more  exposed  positions 
above,  nor  fall  back  into  drier  and  barer  ground  below,  nor  hold 
its  own  in  the  long  run  where  it  is,  under  present  conditions ;  and 
a  little  further  drying  of  the  climate,  which  must  once  have  been 
much  moister  than  now,  would  precipitate  its  doom.  Wliatever  the 
individual  longevity,  certain  if  not  speedy  is  the  decline  of  a  race 
in  which  a  high  death-rate  afflicts  the  young.  See<llings  of  the 
big  trees  occur  not  rarely,  indeed,  but  in  meagre  proportion  to  those 
of  associated  trees ;  and  small  indeed  is  the  chance  that  any  of 
these  will  attain  to  "the  days  of  the  years  of  their  fathers." 
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"  Few  and  evil  "  are  the  days  of  all  the  forest  likely  to  be,  while 
man,  both  barbarian  and  civilized,  torments  them  with  fire<«,  fatal 
at  once  to  seedlings,  and  at  length  to  the  aged  also.  The  forests 
of  California,  prond  as  the  State  may  be  of  them,  are  alroaiiy  too 
scanty  and  insuflicient  for  her  nses.  Two  lines,  such  as  may  be 
drawn  with  one  sweep  of  a  small  brush  over  the  map,  would  cover 
them  all.  The  coast  redwood, —  the  most  important  tree  iu  Cali- 
fornia,—  although  a  million  times  more  numerous  than  its  relative 
of  the  Sierra,  is  too  good  to  live  long.  Such  is  its  value  for 
lumber  and  its  accessibility,  that,  judging  the  future  by  the  past, 
it  is  not  likely,  in  its  primeval  growth,  to  outlast  its  rarer  fellow- 
species. 

Happily  man  preserves  and  disseminates  as  well  as  destroys. 
The  species  will  probably  be  indefinitely  preserved  to  science,  and 
for  ornamental  and  other  uses,  in  its  own  and  other  lands  ;  and  the 
more  remarkable  individuals  of  the  present  day  arc  likely  to  be 
sedulously  cared  for,  all  the  more  so  as  they  become  scarce. 

Our  third  question  remains  to  be  answered  :  Have  these  famous 
Sequoias  played  in  former  times  and  upon  a  larger  stage  a  more 
imposing  part,  of  which  the  present  is  but  the  epilogue  ?  We  cannot 
gaise  high  up  the  huge  and  venerable  trunks,  which  one  crosses 
the  continent  to  behold,  without  wishing  that  these  patriarchs  of 
the  grove  were  able,  like  the  long-lived  antediluvians  of  scripture, 
to  hand  down  to  us,  tlu'ongh  a  few  goncnitions,  the  traditions  of 
centuries,  and  so  tell  us  somewhat  of  the  history  of  their  race. 
Fifteen  liundred  annual  layers  have  been  counted,  or  satisfactorily 
made  out,  upon  one  or  two  fallen  trunks.  It  is  probable  that  close 
to  the  heart  of  some  of  the  living  trees  may  be  found  the  circle  that 
records  the  3'ear  of  our  Saviour's  nativity.  A  few  generations  of 
such  trees  might  carry  the  history  a  long  way  back.  But  the  ground 
they  stand  upon,  and  the  marks  of  very  recent  geological  change 
and  vicissitude  in  the  region  around,  testify  that  not  verj'  many 
such  generations  can  have  flourished  just  there,  at  least  in  an 
unbroken  series.  When  their  site  was  covered  by  glaciers,  these 
Sequoias  must  have  occupied  other  stations,  if,  as  there  is  reason 
to  believe,  tiiey  then  existed  in  the  land. 

I  have  said  that  the  redwoods  have  no  near  relatives  in  the 
country  of  their  abode,  and  none  of  their  genus  anywhere  else. 
Perhaps  something  may  be  learned  of  their  genealogy  by  inquiring 
of  such  relatives  as  they  have.     There  are  only  two  of  any  partic- 
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ular  nearness  of  kin ;  and  they  are  far  away.  One  is  the  bald 
cypress,  our  southern  cypress,  Taxodiuin,  inhabiting  the  swamps 
of  the  Atlantic  coast  from  Maryland  to  Texas,  thence  extending 
into  Mexico.  It  is  well  known  as  one  of  the  largest  trees  of  our 
Atlantic  forest-district,  and,  altJiough  it  never  (except  perhaps 
in  Mexico,  and  in  rare  instances)  attains  the  portliness  of  its 
western  relatives,  yet  it  ma}'  equal  tliem  in  longevity.  The  other 
relative  is  Glyptostrobus,  a  sort  of  modified  Taxodium,  being  about 
OB  much  like  our  bald  cypress  as  one  species  of  redwood  is  like 
the  other. 

Now  species  of  the  same  type,  especially  when  few,  and  the 
type  peculiar,  are,  in  a  general  way,  associated  geographically,  /.  e., 
inhabit  the  same  country,  or  (in  a  large  sense)  the  same  region. 
Where  it  is  not  so,  where  near  relatives  are  separated,  there  is 
usually  something  to  be  explained.  Here  is  an  instance.  These 
four  trees,  sole  representatives  of  their  tribe,  dwell  almost  in  three 
separate  quarters  of  the  worM :  the  two  redwoods  in  California, 
the  bald  cypress  in  Atlantic  North  America,  its  near  Velative, 
Glyptostrobus,  in  China. 

It  was  not  always  so.  In  the  tertiary  period,  the  geological 
botanists  assure  us,  our  own  very  Taxodium,  or  bald  cypress,  and 
a  Glyptostrobus,  exceedingly  like  the  present  Chinese  tree,  and 
more  than  one  Sequoia,  co-existed  in  a  fourth  quarter  of  the  globe, 
vez.,  in  Europe !  This  brings  up  the  question :  Is  it  possible  to 
bridge  over  these  four  wide  intervals  of  space  and  the  much 
vaster  interval  of  time,  so  as  to  bring  these  extraordinarily  sepa- 
rated relatiN'es  into  connection.  The  evidence  which  may  be 
brought  to  bear  upon  this  question  is  various  and  widely  scat- 
tered. I  bespeak  your  patience  while  I  endeavor  to  bring  to- 
gether, in  an  abstract,  the  most  important  i)oints  of  it. 

Some  interesting  facts  may  come  out  b}*^  comparing  generally 
the  botany  of  the  thiee  remote  regions,  each  of  which  is  the  hoIc 
home  of  one  of  these  three  genera,  i,  <?.,  Sequoia  in  California, 
Taxodium  in  the  Atlantic  United  States,  and  Glyptostrobus  in 
China,  which  compose  the  whole  of  the  peculiar  tribe  under  con- 
sideration. 

Note  then,  first,  that  there  is  another  set  of  three  or  four  pecu- 
liar trees,  in  this  case  of  the  yew  family,  which  has  just  the  same 
peculiar  distribution,  and  which  therefore  may  have  the  same  expla- 
nation, whatever  that  explanation  be.  The  genus  Torreya,  which 
commemorates  our  botanical   Nestor  and  a  former  president  of 
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this  association.  Dr.  Torrey,  was  founded  upon  a  tree  ratber  lately 
discovered  (that  is,  about  thirty-five  years  ago)  in  northern  Flor- 
ida. It  is  a  noble,  yew-lilie  tree,  and  very  local,  beinjj  known 
only  for  a  few  miles  along  the  shores  of  a  single  river.  It  seems 
as  if  it  had  somehow  been  crowded  down  out  of  the  Allcghanies 
into  its  present  limited  southern  (juarters ;  for  in  cultivation  it 
evinces  a  northern  hardiness.  Now  another  species  of  Torreya  is 
a  characteristic  tree  of  Japan ;  and  the  same,  or  one  very  like  it 
indeed,  inhabits  the  Himalayas,  —  belongs,  therefore,  to  the  East- 
ern Asiatic  temperate  region,  of  which  China  is  a  part,  ami  Ja|)an, 
as  we  shall  see,  the  portion  most  interesting  to  us.  There  is  only 
one  more  species  of  Torre3'a,  and  that  is  a  companion  of  the  red- 
woo<ls  in  California.  It  is  the  tree  locally  known  under  the  name 
of  tlie  California  nutmeg.  In  this  case  the  three  are  near  brethren, 
species  of  the  same  genus,  known  nowhere  else  than  in  these  thrte 
habitats. 

Moreover,  the  Torreya  of  Florida  has  growing  with  it  a  yen- 
tree  ;  and  the  trees  of  that  grove  are  the  only  yew  trees  of  Kiistern 
America ;  for  the  yew  of  our  northern  woods  is  a  decumbent  shrub. 
The  only  other  yew  tree^s  in  America  grow  with  the  redwoods  aii<l 
the  other  Torreya  in  California,  and  more  plentifully  farther  north, 
in  Oregon.  A  yew  tree  equally  accompanies  the  Torreya  of  Japan 
and  the  Himalayas,  and  this  is  apparently  the  same  as  the  common 
yew  of  Europe. 

So  we  have  three  groups  of  trees  of  the  great  coniferous  order 
which  agree  in  this  peculiar  geographical  distribution  ;  the  rtd- 
wood^  and  their  relatives,  which  ditier  widely  enough  to  be  tenued 
a  different  genus  in  each  region  ;  the  Torreyas.  more  nearly  akin, 
merely  a  different  species  in  each  region  ;  the  yews,  perliaps  all  of 
the  same  species,  perhaps  not  quite  that,  for  opinions  differ  and  can 
hardly  be  brought  to  any  decisive  test.  The  yews  of  the  QUI 
World,  from  Japan  to  Western  Europe,  are  considered  the  same ; 
the  verj'  local  one  in  Florida  is  slighth*  dilferent ;  that  of  Califor- 
nia and  Oregon  differs  a  verv  little  more ;  but  all  of  them  arc 
within  the  limits  of  variation  of  many  a  species.  However  that 
may  be,  it  appears  to  me  that  these  several  instances  all  raiM»  the 
same  question,  only  with  a  dlflerent  degree  of  emphasis,  and,  if  to 
be  explained  at  all,  will  have  the  same  kind  of  explanation.  But 
the  value  of  the  explanation  will  be  in  proportion  to  the  iuiml)er 
of  facts  it  will  explain. 

Continuing  the  comparison  between  the  three  regions  with  which 
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we  are  concerned,  we  note  that  each  has  its  own  spccioa  of  pines, 
firs,  lurches,  etc.,  and  of  a  few  deciduous-leaved  trees,  such  as 
oaks  and  maples  ;  all  of  which  have  no  peculiar  sij^nificance  for  the 
present  purpose,  because  tJicy  are  of  jjcnera  which  are  common 
all  round  the  northern  hemisphere.  Lcavinor  these  out  of  view, 
the  noticeable  point  is  that  the  vco:etation  of  Califomia  is  nwst 
strikingly  unlike  that  of  the  Atlantic  United  States.  Thoy  possess 
some  plants,  and  some  peculiarly  American  plants  in  common, — 
enough  to  show,  as  I  imagine,  that  the  dilliculty  was  not  in  the 
getting  from  the  one  district  to  the  other,  or  into  l)oth  from  a  com- 
mon source,  but  in  al)iding  there.  The  priniordially  unl)roken 
forest  of  Atlantic  North  America,  nourished  by  rainfall  distri]>uted 
throughout  the  year,  is  widely  separated  from  the  western  region 
of  sparse  and  discontinuous  tree-belta  of  the  same  latitude  on  the 
western  side  of  the  continent,  where  summer  rain  is  wanting  or 
nearly  so,  by  immense  treeless  plains  and  plateaux  of  more  or  less 
aridity,  traversed  by  longitudinal  mountain  ranges  of  a  similar 
character.  Their  nearest  approach  is  at  the  north,  in  the  latitude 
of  Lake  Superior,  whore,  on  a  more  rainy  line,  trees  of  the  Atlan- 
tic forest  and  that  of  Oregon  may  be  said  to  interchange.  The 
change  of  species  and  of  the  asi)e(*t  of  vegetation  in  crossing,  say 
on  the  forty-seventh  parallel,  is  slight  in  comparison  with  that  on 
the  thirty-seventh  or  near  it.  Confining  our  attention  to  the 
lower  latitude,  an<l  under  the  exceptions  already  specially  noted, 
we  may  say  that  almost  every  characteristic  form  in  the  vegetation 
of  the  Atlantic  States  is  wanting  in  California,  and  the  character- 
istic plants  and  trees  of  California  are  wanting  here. 

Califomia  has  no  Magnolia  nor  tulip  trees,  nor  star-anise  tree ; 
no  so-called  Papaw  (Asimina)  ;  no  barberry  of  the  common  single- 
leaved  sort ;  no  Podophyllum  or  other  of  the  peculiar  assf>ciated 
genera;  no  Xelunibo  nor  white  water-lily:  no  prickly  ash  nor 
sumach :  no  loblollv-bav  nor  Stuart ia  ;  no  basswood  nor  linden 
trees  ;  neither  locust,  honey-locust,  coft'ee  trees  (Gymnocladus)  nor 
yellow- woo<l  (Cladrastis)  :  nothing  answering  to  Ily<lrangea  or 
witch-hazel,  to  gum-trees  (Nyssa  and  Li(iuidambar),  Viburnum  or 
Dier\'illa  ;  it  has  few  asters  and  golden-rods  ;  no  lobelias  ;  no  huckle- 
berries and  hardly  any  blueberries  ;  no  EpigR?a,  charm  of  our  earli- 
est eastern  spring,  temi)ering  an  icy  April  wind  with  a  delicious  wild 
fk-agrance  ;  no  Kabnia  nor  Clethra,  nor  holly,  nor  persimmon  ;  no 
Catalpa  tree,  nor  trunjpet-creeper  (Teconia) ;  nothing  answering  to 
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sassafras,  nor  to  benzoin  tree,  nor  to  hickory  ;  neitlier  mulberry  nor 
elm ;  no  beech,  true  chestnut,  hornbeam,  nor  ironwocxl,  nor  a  profier 
birch  tree ; .  and  the  enumeration  might  be  continued  very  much 
further  by  naming  herbaceous  plants  and  others  familiar  only  to 
botanists. 

In  their  place  California  is  filled  with  plants  of  other  types, 
trees,  shrubs  and  herbs,  of  whicli  I  will  only  remark  that  the}'  are, 
with  one  or  two  exceptions,  as  different  from  the  plants  of  the  east- 
ern Asiatic  region  with  which  we  are  concerned  (Japan,  China  and 
Mandchuria),  as  they  are  from  those  of  Atlantic  North  America. 
Their  near  relatives,  when  they  have  any  in  other  lands,  arc  mostly 
southward,  on  the  Mexican  plateau,  or  many  as  far  south  as  Chili. 
The  same  may  be  said  of  the  plants  of  the  inter>'ening  great 
plains,  except  that  northward  and  in  the  subsaline  vegetation  there 
are  some  close  alliances  with  the  flora  of  the  steppes  of  Siberia. 
And  along  the  crests  of  high  mountain  ranges  the  arctic-alpine 
flora  has  sent  southward  more  or  less  numerous  representatives 
through  the  whole  length  of  the  countr}'. 

If  we  now  compare,  as  to  their  flora  generally,  the  Atlantic 
United  States  with  Japan,  Mandchuria,  and  Northern  China,  i'.  p.. 
Eastern  North  America  with  P^astern  North  Asia  —  half  the 
earth's  circumference  apart  —  we  find  an  astonishing  similarity. 
The  larger  part  of  the  genera  of  our  own  region,  which  I  have  enu- 
merated as  wanting  in  California,  are  present  in  Japan  or  Mand- 
churia, along  with  man}'  other  peculiar  plants,  divided  between  the 
two.  There  are  plants  enough  of  the  one  region  which  have  no 
representatives  in  the  other.  There  are  types  which  a[)pear  to 
have  reached  the  Atlantic  States  from  the  south ;  and  there  is  a 
larger  infusion  of  subtropical  Asiatic  types  into  temperate  China 
and  Japan  ;  among  these  there  is  no  relationship  between  the  two 
countries  to  speak  of.  There  are  also,  as  I  have  already  said,  no 
small  number  of  genera  and  some  species  which,  being  common 
all  round  or  partly  round  the  northern  temjierate  zone,  have  no 
special  significance  because  of  their  occurrence  in  these  two  anti- 
podal floras,  although  they  have  testimony  to  bear  upon  the  general 
question  of  geographical  distribution.  The  point  to  be  remarked  is, 
that  many  or  even  most  of  the  genera  and  species  which  are  i>ecu- 
liar  to  North  America  as  compared  with  Europe,  and  largely 
peculiar  to  Atlantic  North  America  as  compared  with  the  Califor- 
nian  region,  are  also  represented  in  Japan  and  Mandchuria,  either 
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by  identical  or  by  closely  similar  forms !  The  same  rule  holds  on 
a  more  northward  line,  althoup:h  not  so  strikingly.  If  we  com- 
pare the  plants,  say  of  New  P^iiglaud  and  Pennsylvanift  (lat.  45**- 
47®),  with  those  of  Oregon,  and  then  with  those  of  northeastern 
Asia,  we  shall  find  many  of  our  own  onriously  repeated  in  the 
latter,  while  only  a  small  number  of  them  can  be  traced  along  the 
route  even  so  far  as  the  western  slope  of  the  Rocky  Mountains. 
And  these  repetitions  of  P'ast  American  typos  in  Japan  and  neigh- 
boring districts  are  in  all  degrees  of  likeness.  Sometimes  the  one 
is  undistinguishable  from  the  other ;  sometimes  there  is  a  difference 
of  aspect,  but  hardly  of  tangible  character ;  sometimes  the  two 
would  be  termed  marked  varieties  if  they  grew  naturally  in  the 
same  forest  or  in  the  same  region  ;  sometimes  they  are  what  the 
botanist  calls  representative  species,  the  one  answering  closely  to 
the  other,  but  with  some  diflTerences  regarded  as  specific  ;  sometimes 
the  two  are  merely  of  the  same  genus,  or  not  quite  that,  but  of  a 
single  or  very  few  species  in  each  country ;  when  the  point  which 
interests  us  is,  that  this  peculiar  limited  type  should  occur  in  two 
antipodal  places,  and  nowhere  else. 

It  would  be  tedious,  and  except  to  botanists  abstruse,  to  enum- 
erate instances ;  yet  the  whole  strength  of  the  case  depends  upon 
the  number  of  such  instances.  I  propose,  therefore,  if  the  Asso- 
ciation does  me  the  honor  to  print  tins  discourse,  to  append  in  a 
note,  a  list  of  the  more  remarkable  ones.  But  I  would  here  men- 
tion two  or  three  cases  as  specimens. 

Our  Rhus  Toxkodendron^  or  poison  ivy,  is  \ovy  exactl}'  repeated 
in  Japan,  but  is  found  in  no  other  part  of  tJie  world,  although 
a  species  much  like  it  abounds  in  California.  Our  other  poisonous 
Rhus  (i?.  venemtta)^  conmionly  called  poison  dogwood,  is  in  no 
way  represented  in  Western  America,  but  has  so  close  an  analogue 
in  Japan  that  the  two  were  taken  for  the  same  by  Thunberg  and 
Linnaeus,  who  called  tJiem  both  R,  Vernix, 

Our  northern  fox-grape,  Vitis  lAihrttsca.,  is  wholly  confined  to 
the  Atlantic  States,  except  that  it  reappears  in  Japan  and  that 
region. 

■  The  original  Wistaria  is  a  woody  leguminous  climber  with  showy 
blossoms,  native  to  the  Middle  Atlantic  States ;  the  other  species, 
which  we  so  much  prize  in  cultivation,  W,  ShiPuttiit  is  from  China, 
as  its  name  denotes,  or  perhaps  only  from  Japan,  where  it  is  cer- 
tainly indigenous. 
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Our  ycllo«\*-woo(l  (Cladrastis)  inhabits  a  very  limited  district 
ou  the  western  slope  of  the  Alleghanies.  Its  only  and  very  near 
relative,  Maaekia,  is  in  Mandchuria. 

The  Hydrangeas  have  some  species  in  our  Alleghany  region  ;  all 
the  rest  belong  to  the  Chino-Japancse  region  and  its  continuation 
westward.  The  same  may  be  said  of  Philadel[)hus,  except  that 
there  are  one  or  two  mostly  very  similar  species  in  California  and 
Oregon. 

Our  blue  cohosh  (Caulophyllum)  is  confined  to  the  woo<l-*  of 
the  Atlantic  States,  but  has  lately  been  discovered  in  J:ipan.  A 
peculiar  relative  of  it,  Diphylleia,  confmed  to  the  higher  Alleglia- 
nies,  is  also  repeated  in  Japan,  with  a  slight  ditference,  so  that  it 
may  barel}'  be  distinguished  as  another  species.  Another  relative 
is  our  twin-leaf  (Jeffersonia)  of  the  Alleghany  region  alone ;  a 
second  species  has  lately  turned  up  in  Mandchuria.  A  relative  of 
this  is  Podophyllum,  our  mandrake,  a  connnon  inhabitant  of  the 
Atlantic  United  States,  but  found  nowhere  else.  There  is  one 
other  species  of  it,  and  that  is  in  the  Himalayas.  Here  are  four 
most  peculiar  genera  of  one  family,  each  of  a  single  species  in  the 
Atlantic  United  States,  which  are  duplicated  on  the  other  side  of 
the  world,  either  in  identical  or  almost  identical  species,  or  in  an 
analogous  species,  while  nothing  else  of  the  kind  is  known  in  any 
other  part  of  the  world. 

I  ought  not  to  omit  ginseng,  the  root  so  prized  by  the  Chinese, 
which  thev  obtained  from  their  northern  provinces  and  Mand- 
churia,  and  which  is  now  known  to  inhabit  Corea  and  Northern 
Japan.  The  Jesuit  Fathers  identified  the  plant  in  Canada  and  the 
Atlantic  States,  brought  over  the  Chinese  name  by  which  we  know 
it,  and  established  the  trade  in  it,  which  was  for  many  years  most 
profitable.  The  exportation  of  ginseng  to  China  probably  has  not 
vet  entirelv  ceased.  Whether  the  Asiatic  and  the  Atlantic 
American  ginsengs  are  exactly  of  the  same  si)ecics  or  not  is  some- 
what uncertain,  but  they  are  hardly,  if  at  all,  distinguishable. 

There  is  a  shrub,  Elliottia,  Miiich  is  so  rare  and  local  that  it  is 
known  only  at  two  stations  on  the  Savannah  River,  in  Georgia. 
It  is  of  peculiar  structure,  and  was  without  near  relative  'until 
one  was  lately  discovered  in  Japan  (Tripetaleia),  so  like  it  as 
hardly  to  be  distinguishable  except  by  having  the  parts  of  the 
blossom  in  threes  instead  of  fours,  —  a  difference  which  is  not 
uncommon  in  the  same  genus,  or  even  in  the  same  species. 
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Siip|x>sc  Elliottiii  hail  hai)]UMUMl  to  ho  rdlitTtod  only  i»nrr,  n 
gooci  while  ago,  and  all  knowlodgo  of  tlu*  liiiiiUMl  ami  iiltMrino 
localty  were  lost ;  and  moan  will  U' t  lie  Japaiicm*  t'nrui  caino  (n  \tv 
known.  Such  a  cane  would  be  parallel  with  an  neliial  um*.  A 
specimen  of  a  peculiar  [)lant  {iShortia  tjitlnrifnliti)  wmh  d«*li'rl(Ml  In 
the  herbarium  of  the  elder  Michaux,  who  collecttMl  it  (hn  hi'i  nulo- 
graph  ticket  shows)  somewhere  in  the  hi<{h  Allc^^hany  IMountiiinn, 
more  than  eighty  years  ago.  No  om*.  has  hcimi  the  living  pbiiii 
since  or  knows  where  to  lind  it,  if  hajily  it  Ktill  llouriMJicM  in  Munii* 
secluded  spot.  At  length  it  is  found  in  Japan;  and  I  had  thi' 
satisfaction  of  making  the  identification.*  One  oIImt  nlntiM'  in 
also  known  in  Japan;  and  another,  still  nnpiibli^^hcd,  Inih  Jn:-.i. 
been  detected  in  Thibet. 

Whether  the  Japanese  and  the  Alh'^lianinn  phii»t:<  ttn-  <>.;i''flv 
the  same  or  not.  it  needs  coinphfte  spcein^'iis  of  tin-  tw^  !«/  :r«  tiU-. 
So  far  as  we  know  thry  are  jii-^t  alike,  and  I'vn  ir  it'iuh-  titlh  n  le  < 
were  discerned  iM-twcen  them,  it  would  not  ;jpjii«ei;if»ly  ••»-*^» 
the  que-stion  a<  to  how  -rueli  a  n-^ulr  earn*-  to  p.-n-.-^.  K;*'  )i  nh'i 
every  one  of  tl:'-  aiialo::ous  ea-«--  J  iiave  l>«<ji  d<-t;iiliij;'  nnd 
very  many  mo; •-  co:*]'l  be  nj'-n-iojj'-'i  i;ji^«>  Wj"  >:jjij<-  ':'.<•;•*.•/;*. 
and  would  be  -L.Ti*:!*-'!  wi^^j  tije  -rjsi;,«-  jaJi-wi/. 

course  of  TiiV   '•.*.:,:.!■:.:   -*>iJv-.  v..-.;  ■;   '  o  •;,:.■  .•'.''   ■'..    *«  »  '/.   '■■•::, 
were  knowij.  -l^  :--v  ---;■".'?  ■-**•:.'.'.•.  .r.  .:-*,'    •.«;,•■*.    *.;•;.   J   ..;. - 


nnnjcr<*u?   ii  .   :.•  ■•■.   .  i...  ,, 


I 


ma- It*      'v   Mr- -:>.    '»'»  .     ■,.■:.-    i:.-      /■;v". «..    '  •  ■/    ^.'-■'.■.  •  v  .'y*». 

Perr'.'"-  ■. >::   !l   1  •'-.'.  :,;.    .  *■■-:..-       .-. .  •  ■    ..•'•    ^  .;.  ■  •  ^    '*•*.'   ' 
Cmili-w ■'.'••:  :;•_•-.'■:•■■:•■■    '     •    .'..'.'!      J  ^'  .-.'■■..■.■.•  « 
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preceding  and  perhaps  following.  I  considered  tliat  our  own 
present  vegetation,  or  its  proximate  ancestry,  must  have  occupied 
the  arctic  and  subarctic  regions  in  pliocene  times,  and  that  it  had 
been  gradually  pushed  southward  as  the  temperature  lowere<l  and 
the  glaciation  advanced,  even  beyond  its  [)resent  habitation ;  that 
plants  of  the  same  stock  and  kindred,  probably  ranging  round 
the  arctic  zone  as  the  present  arctic  species  do,  made  their  forced 
migration  southward  upon  widely  different  longitudes,  and  recetled 
more  or  less  as  the  climate  grew  warmer ;  that  the  general  diflcr* 
ence  of  climate  which  marks  the  eastern  and  the  western  sides  of 
the  continents, —  the  one  extreme,  the  other  mean  —  was  doubt- 
less even  then  established,  so  that  the  same  species  and  the  same 
sorts  of  species  would  be  likely  to  secure  an<l  retain  foothohl  in 
the  similar  climates  of  Japan  and  the  Atlantic  United  States,  but 
not  in  intermediate  regions  of  different  distribution  of  heat  and 
moisture ;  so  that  diii'erent  species  of  the  same  g<Muis,  as  in 
Torreya,  or  different  genera  of  the  same  group,  as  redwooil,  Taxo- 
dium  and  Glyptostrobus,  or  different  associations  of  forest  trees, 
miocht  establish  themselves  each  in  the  remon  best  suited  to  it^ 
particular  requirements,  while  they  would  fail  to  do  so  in  any  otlier. 
These  views  implied  that  the  sources  of  our  actual  vegetation  and 
the  explanation  of  these  peculiarities  were  to  be  sought  in, 
and  presupposed,  an  ancestry  in  pliocene  or  still  earlier  times, 
occupying  the  high  northern  regions.  And  it  was  thought  that 
the  occurrence  of  peculiarly  North  American  genera  in  Europe  in 
the  tertiary  period  (such  as  Tax  odium,  (-arya,  Licpiidambar.  Sas- 
safras, Negundo,  etc.),  might  be  best  explained  on  the  assumption 
of  earl}'  interchange  and  diffusion  through  North  Asia,  rather  than 
by  that  of  the  fabled  Atlantis. 

The  hypothesis  supposed  a  gradual  modification  of  species  in 
different  directions  under  altering  conditions,  at  least  to  the 
extent  of  producing  varieties,  subspecies  and  representative 
species,  as  they  ma}-  be  variously  regarded  ;  likewise  the  single 
and  local  origination  of  each  type,  which  is  now  almost  univers- 
ally taken  for  granted. 

The  remarkable  facts  in  regard  to  the  East^jrn  American  and 
Asiatic  floras  which  these  speculations  were  to  explain,  have  since 
increased  in  number,  more  especially  through  the  admirable  col- 
lections of  Dr.  Maximowitz  in  Japan  and  adjacent  countries,  aud 
the  critical  comparisons  he  has  made  and  is  still  engaged  upon. 
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I  am  bound  to  state  that,  in  a  recent  general  work  *  by  a  distin- 
guished European  botanist,  Prof.  Grisebach  of  Gottingen,  these 
facts  have  been  emptieil  of  all  special  significance,  and  the  rela- 
tions between  the  Japanese  and  the  Atlantic  United  States  floras 
declared  to  be  no  more  intimate  than  might  be  expected  from  the 
situation,  climate,  and  present  opportunity  of  interchange.  This 
extraordinary  conclusion  is  reached  by  regarding  as  distinct 
species  all  the  plants  common  to  both  countries  between  which  any 
differences  have  been  discerned,  although  such  dillerences  would 
probably  count  for  little  if  the  two  inhabited  the  same  country,  thus 
transferring  many  of  my  list  of  identical  to  that  of  representative 
species ;  and,  then,  by  simply  eliminating  from  consideration  the 
whole  array  of  representative  species,  i.  e.,  all  cases  in  which  the 
Japanese  and  the  American  plant  are  not  exactly  alike.  As  if,  by 
pronouncing  the  cabalistic  word  sjyecios  the  question  were  settled, 
or  rather  the  greater  part  of  it  remanded  out  of  the  domain  of  sci- 
ence ; —  as  if,  while  complete  identity  of  forms  implied  commu- 
nity of  origin,  anything  short  of  it  carried  no  presumption  of  the 
kind  ;  so  leaving  all  these  singular  duplicates  to  be  wondered  at, 
indeed,  but  wholly  beyond  the  reach  of  inquiry  ! 

Now  the  only  known  cause  of  such  likeness  is  inheritance  ;  and 
as  all  transmission  of  likeness  is  with  some  dilference  in  individ- 
uals, and  as  changed  conditions  have  resulted,  as  is  well  known, 
in  verj'  considerable  ditlerences,  it  seems  to  me  that,  if  the  high 
antiquity  of  our  actual  vegetation  could  be  rendered  probable,  not 
to  say  certain,  and  the  former  habitation  of  any  of  our  species 
or  of  very  near  relatives  of  them  in  high  northern  regions  could 
be  ascertained,  mv  whole  case  would  be  made  out.  The  needful 
facts,  of  which  I  was  ignorant  when  my  essay  was  published,  have 
now  been  for  some  years  made  known,  —  thanks,  mainly,  to  the  re- 
searches of  lleer  upon  am[)le  collections  of  arctic  fossil  plants. 
These  are  confirmed  and  extended  by  new  investigations,  by  lleer 
and  Lesquereux,  the  results  of  which  have  been  indicated  to  me  by 
the  latter. 

The  Taxodium,  which  everywhere  abounds  in  the  miocene  form- 
ations in  Europe,  has  been  specially  identilietl,  first  by  Gceppert, 
then  by  lleer,  with  our  common  cypress  of  the  Southern  States. 
It  has  been  found,  fossil,  in  Spitzbergen,  Greenland  and  Alaska, 


*  Die  Vegetation  dor  Knle  nach  ihrcr  klimaUschen  Anordnung.    1871. 
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—  in  the  latter  country  along  with  the  remains  of  another  form. 
distinguishable,  but  ver}'  like  the  common  species ;  and  this  has 
been  identiOed  by  Lesquereux  in  the  iniocenc  of  the  Kocky 
Mountains.  So  there  is  one  species  of  tree  which  has  come  down 
essentiall}'  unchanged  from  the  tertiary  period,  which  for  a  long 
while  inhabited  both  Europe  and  North  Americaj  and  also,  at  some 
part  of  the  period,  the  region  which  geographically  connccU  the 
two  (once  doubtless  much  more  closely  than  now),  but  has  sur- 
vived only  in  the  Atlantic  United  States  and  Mexico. 

The  same  Sequoia  which  abounds  in  the  same  mioccne  forma- 
tions in  Noithcrn  Europe  has  been  abundantly  found  in  those 
of  Iceland,  Spitzbergen,  Greenland,  Mackenzie  River  and  Alaska. 
It  is  named  S.  Laugsdorfii^  but  is  pronounced  to  be  very  much  like 
S.  sempervirens^  our  living  redwood  of  the  Californiau  coast,  and 
to  be  the  ancient  representative  of  it.  Fossil  specimens  of  a  sim- 
ilar, if  not  the  same,  species  have  recently  been  detected  in  the 
liocky  ^lountains  by  Ilayden,  and  determined  by  our  ciuineDt 
pala^outological  botanist,  Lesquereux  ;  and  he  assures  me  that  he 
has  the  common  redwood  itself  from  Oregon  in  a  deposit  of  terti- 
ary age.  Another  Sequoia  {S,  Siembergii)  discovered  in  miocene 
deposits  in  Greenland,  is  pronounced  to  be  the  representative  of 
aS.  gigantea,  the  big  tree  of  the  Californian  Sierra.  If  the  Taxodium 
of  the  tertiary  time  in  Europe  and  throughout  the  Arctic  regions 
is  the  ancestor  of  our  present  bald  cypress, —  which  is  assume<l  in 
regarding  them  as  speeilically  identical, — then  I  think  we  may, 
with  our  present  light,  fairly  assume  that  the  two  redwoods  of 
California  are  the  direct  or  collateral  descendants  of  the  two 
ancient  species  which  so  closely  resemble  I  hem. 

The  forests  of  the  Arctic  zone  in  tertiary  times  contained  at 
least  three  •  other  species  of  Sequoia,  as  determined  by  their 
remains,  one  of  which,  from  Spitzbergen,  also  much  resembles  the 
counnon  redwood  of  California.  Another,  ''which  appears  to  have 
been  the  commonest  coniferous  tree  on  Disco,"  was  common  in 
England  and  some  other  parts  of  Europe.  So  the  Sequoias,  now 
remarkable  for  their  restricted  station  and  numbers,  as  well  as  for 
their  extraordinary  size,  are  of  an  ancient  stock ;  their  ancestors 
and  kindred  formed  a  large  part  of  the  forests  which  nourished 
throughout  the  polar  regions,  now  desolate  and  ice-clatl,  and  which 
extended  into  low  latitudes  in  Europe.  On  this  continent  one  sjie- 
cies,  at  least,  had  reached  to  the  vicinity  of  its  present  habitat 
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before  the  glaciation  of  the  region.  Among  the  fossil  specimens 
already  found  in  California,  but  which  our  trustworthy  pala?- 
ontological  botanist  has  not  yet  had  time  to  examine,  we  may 
expect  to  find  evidence  of  the  early  arrival  of  these  two  redwoods 
upon  the  ground  which  they  now,  after  much  vicissitude,  scantily 
occupy. 

Differences  of  climate,  or  circumstances  of  migration,  or  both, 
must  have  determined  the  survival  of  Sequoia  upon  the  Pacific, 
and  of  Taxodium  upon  the  Atlantic  coast.  And  still  the  redwoods 
will  not  stand  in  the  east,  nor  could  our  Taxodium  find  a  congenial 
station  in  California. 

As  to  the  remaining  near  relative  of  Sequoia,  the  Chinese  Glyp- 
tostrobus,  a  species  of  it,  and  its  veritable  representative,  was 
contemporaneous  with  Sequoia  and  Taxodium,  not  only  in  tem- 
perate Europe,  but  throughout  the  Arctic  regions  from  Greenland 
to  Alaska.  Very  similar  would  seem  to  have  been  the  fate  of  a 
more  familiar  gymnospermous  tree,  the  Giugko  or  Salisburia.  It 
is  now  indigenous  to  Japan  only.  Its  ancestor,  as  we  may  fairly 
call  it,  since,  according  to  Heer,  ''  it  corresponds  so  entirely  with 
the  living  species  that  it  can  scarcely  be  separated  from  it,"  once 
inhabited  Northern  Europe,  and  the  whole  Arctic  region  round  to 
Alaska,  and  had  even  a  representative  farther  south,  in  our 
Rocky  Mountain  district.  For  some  reason,  this  and  Glyptos- 
trobus  survived  only  on  the  shores  of  Eastern  Asia. 

Libocedrus,  on  the  other  hand,  appears  to  have  cast  in  its  lot 
with  the'Secjuoias.  Two  species,  according  to  lloer,  were  with 
them  in  Spitzbergen.  Of  the  two  now  living,  L.  decurrens^  the 
incense-cedar,  is  one  of  the  noblest  associates  of  the  present  red- 
woods ;  the  other  is  far  south  in  the  Andes  of  Chili. 

The  genealogy  of  the  Torreyas  is  more  obscure ;  yet  it  is  not 
unlikely  that  the  yew-like  trees,  named  Taxites,  which  flourished 
with  the  Sequoias  in  the  tertiary  Arctic  forests,  are  the  remote 
ancestors  of  the  three  species  of  Torreya,  now  severally  in  Florida, 
in  California,  and  in  Japan. 

As  to  the  pines  and  firs,  these  were  more  numerously  associated 
with  the  ancient  Sequoias  of  the  polar  forests  than  with  their 
present  representatives,  but  in  different  species,  apparently  more 
like  those  of  Eastern  than  of  Western  North  America.  They 
must  have  encircled  the  polar  zone  then,  as  they  encircle  the 
present  temperate  zone  now. 
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I  must  refrain  from  all  enumeration  of  the  angiospennous  or 
ortlinar^'^  deciduous  trees  and  shnibs,  which  are  now  known,  by 
their  fossil  remains,  to  have  flourished  throughout  the  polar  rcgionH 
when  Greenland  better  deserved  its  name  and  eujoj'cd  the  present 
climate  of  New  England  and  New  Jersoj*.  Then  Greenland  and 
the  rest  of  the  north  abounded  with  oaks,  representing  the  several 
groups  of  species  which  now  inhabit  both  our  eastern  and  western 
forest  districts  ;  several  poplars,  one  ver}'  like  our  balsam  poplar, 
or  balm  of  Gilead  tree  ;  more  beeches  than  there  are  now,  a  liom- 
beam,  and  a  hop-hornbeam,  some  birches,  a  persimmon,  and  a 
planer-tree,  near  representatives  of  those  of  the  Old  World,  at  least 
of  Asia,  as  well  as  of  Atlantic  North  America,  but  all  wanting 
in  California ;  one  Juglans  like  the  walnut  of  the  Old  World,  and 
another  like  our  black  walnut ;  two  or  three  grapevines,  one  near 
our  Southern  fox  grape  or  Muscadine,  another  near  our  Northern 
frost  grape  ;  a  Tilia,  very  like  our  basswood  of  the  Atlantic  Statef* 
only ;  a  Liquidambar ;  a  Magnolia,  which  recalls  our  M.  grtindi" 
flora;  a  Liriodendron,  sole  representative  of  our  tulip-tree  ;  and  a 
sassafras,  very  like  the  living  tree. 

Most  of  these,  it  will  be  noticed,  have  their  nearest  or  their  only 
living  representatives  in  the  Atlantic  States,  and  when  elsewhere, 
mainly  in  Eastern  Asia.  Sevenil  of  them,  or  of  species  like  them, 
have  been  detected  in  our  tertiary  deposits,  west  of  the  Missis- 
sippi, by  Newberry  and  Lesquereux. 

Herbaceous  plants,  as  it  happens,  arc  rarely  preserved  in  a 
fossil  state,  else  they  would  probably  supply  additional  testimony 
to  the  antiquity  of  our  existing  vegetation,  its  wide  dilfusion  over 
the  northern  and  now  frigid  zone,  and  its  enforced  niigrationst 
under  changes  of  climate. 

Concluding,  then,  as  we  must,  that  our  existing  vegetation  is  a 
continuation  of  that  of  the  tertiary'  period,  may  we  suppose  that 
it  absolutely  originated  then?  Evidently  not.  The  preceding 
cretaceous  period  has  furnished  to  CaiTuthers  in  Europe  a  fossil 
fruit  like  that  of  the  Sequoia  gujantea  of  the  famous  groves,  asso- 
ciated with  pines  of  the  same  character  as  those  that  aci^mpany 
the  present  tree  ;  has  furnished  to  lieer,  from  Greenland,  two  more 
Sequoias,  one  of  them  identical  with  a  tertiary  species,  and  one 
nearly  allied  to  Sequoia  Lavgsdorfii^  which  in  turn  is  a  probable 
ancestor  of  the  common  Cnlifornian  redwood ;  has  furnishe<l  to 
Lesquereux  in   North  America  the   remains  of  another  ancient 
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Seqaoia,  a  Gl^\T>tost rebus,  a  Liqtiidambar  whidi  well  roprosonts 
oar  sweet-gum  tree,  oaks  aualogous  to  livinji:  ones,  leavos  of  a 
plane-tree,  which  are  also  in  the  tertiary  and  aro  soarooly  distin- 
guishable from  our  own  Phttatunt  ocddehtnlis,  of  a  magnolia  anil 
tulip-tree,  and  "' of  a  sassafras  undistini;uishablo  from  our  living 
species."  I  neoil  not  continue  the  enumeration.  Sulliee  it  to  say 
that  the  facts  justify  the  conclusion  which  Lesquereux  —  a  very 
scrupulous  investigator — has  alreatly  announced:  **that  the  es- 
sential types  of  our  actual  flora  are  marked  in  the  cretaceous 
periorl,  and  have  come  to  us  after  passing,  without  notable 
changes,  through  the  tertiary  formations  of  our  continent." 

Acconling  to  these  views,  as  regai-<ls  plants  at  least,  the 
adaptation  to  successive  times  and  changed  conditions  has  been 
maintained,  not  by  absolute  renewals,  but  by  jjradual  moditlca- 
tions.  I,  for  one,  cannot  doubt  that  the  present  existing  species 
arc  the  lineal  successors  of  those  that  garnished  the  earth  in  the 
old  time  before  them,  and  that  they  were  as  well  adapted  to  their 
surroundings  then,  as  those  which  flourish  and  bhK)m  around  us 
are  to  their  conditions  now.  Order  an<l  extiuisite  adaptation 
did  not  wait  for  man's  coming,  nor  were  they  ever  st4?reotyped. 
Organic  nature  —  by  which  I  mean  the  system  and  totality  of  liv- 
ing things,  and  their  adaptation  to  each  other  an<l  to  the  world  — 
with  all  its  apparent  an<l  indeed  real  stability,  should  Ik?  likened, 
not  to  the  ocean,  which  varies  only  by  titlal  oscillations  from  a 
fixed  level  to  which  it  is  always  returninjj,  but  rather  to  a  river,  so 

ft  v" 

vast  that  we  can  neither  discern  its  shon»s  nor  reach  its  sources, 
whose  onward  flow  is  not  less  actual  because  too  slow  to  be 
observed  b\'  the  ephomene  which  hover  over  its  surface,  or  are 
borne  upon  its  bosom. 

Such  ideas  as  these,  though  still  repugnant  to  some,  and  not 
long  since  to  many,  have  so  possesse<l  the  miinlsof  the  naturalists 
of  the  present  day,  that  hardly  a  discourse  can  !)e  proixmnced  or 
an  investigation  prosecuted  without  reference  to  them.  I  suppose 
that  the  views  here  taken  are  little,  if  at  all,  in  advance  of  the 
average  scientific  mintl  of  the  day.  I  cannot  regard  them  as  less 
noble  than  those  which  they  are  succeedin":. 

An  able  philosophical  writer,  Miss  Frances  Power  Cobbe,  has 
recently  and  truthfully  said  :* 

*Durwini8m  in  MuruLs;  in  Theological  Uevicw,  April,  1871. 
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^' It  is  a  singular  fact,  that  when  we  can  find  out  how  an^lhing 
is  (lone,  our  first  conchision  seems  to  be  that  God  did  not  do  it. 
No  matter  how  wonderful,  how  beautiful,  how  intimately  complex 
and  delicate  has  been  the  machinery  which  has  worked,  perhaps 
for  centuries,  perhaps  for  millions  of  ages,  to  bring  about  some  be- 
neficent result,  if  we  can  but  catch  a  glimpse  of  the  wheels  its 
divine  character  disappears." 

I  agree  with  the  writer  that  this  first  conclusion  is  preroatore 
and  unworthy ;  I  will  add  deplorable.  Through  what  faults  or  in- 
firmities of  dogmatism  on  the  one  hand  and  skepticism  on  the  other 
it  came  to  be  so  thought,  we  need  not  here  consider.  Let  us  hope, 
and  I  confidently  expect,  that  it  is  not  to  last ; — that  the  religious 
faith  which  8ur\'ived  without  a  shock  the  notion  of  the  fixity  of  the 
earth  Itself,  may  equally  outlast  the  notion  of  the  absolute  fixity 
of  the  species  which  inhabit  it ;  —  that,  in  the  future  even  more 
than  in  the  past,  faith  in  an  order^  which  is  the  basis  of  science, 
will  not  (as  it  cannot  reasonably)  be  dissevered  fVom  faith  in  an 
Ordainer^  which  is  the  basis  of  religion. 
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[Concluded  IVoin  Jnne  number,  p.  341.] 
BY    B.  PICKMAN    MANX. 

Abundance, —  Some  idea  of  the  a])undance  of  these  insects  mav 
be  given  by  stating  that,  although,  as  I  was  frequently  told,  they 
were  much  less  destructive  than  usual  during  the  year  in  which 
I  observed  them,  yet  from  one  tree,  which  I  chose  for  an  experi- 
ment as  not  exceptional  unless  by  reason  of  its  size,  I  picked 
one  hundred  and  fift3'-three  leaves  in  the  coiu*sc  of  nineteen  min- 
utes, endeavoring  at  the  same  time  to  select  only  those  leaves 
which  contained  living  larvae,  and  to  leave  those  from  which  the 
larvjE  had  escaped.  Of  these  leaves  forty-four  contained  recent 
mines,  but  the  larvae  had  escaped ;  ninety  contained  one  hundred 
and  twenty-two  mines  still  inhabited  ;  the  rest  contained  old  mines 
or  blotches  made  by  a  fungus  which  also  attacks  the  leaves. 

Manner  of  Devastation.  —  The  injury  caused  by  this  insect  is 
due  to  the  destruction  of  the  digestive  and  respiratory  organs  of 
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the  plant.  The  larva  "ab8orl)s  the  sap,  obstructs  the  circulator^' 
channels,  and  impedes  the  vegetable  respiration"  (Madinier,  1.  c. 
p.  33),  thus  depriving  the  plant  of  its  food,  or  preventing  the 
food  from  becoming  fit  to  sustain  life,  in  consequence  of  which 
the  plant  becomes  exhausted,  and  either  dies,  or  bears  fewer  and 
smaller  fruit.    . 

Amount  of  Devastation.  —  Guerin  says  (Mem.  etc.  p.  12 ; 
[Dumeril,  Rapp.,]  p.  33)  that  in  the  Antilles  '*all  the  coHee-trees 
were  feeble  and  languishing :  they  bore  only  small  and  stunted 
fhiits,  their  leaves  were  spotted  or  blackened,  in  [great]  part 
dried  up,  and  although  dead,  remaining  upon  the  branches,  *  * 
which  rendered  these  shrubs  languishhig,  and  had  even  caused  the 
death  of  many  of  them."  Madinier  says  (I.  c.  p.  33)  that  owing 
to  the  attacks  of  insects,  of  which  this  is  the  most  noxious,  the 
culture  of  the  coffee-tree  was  abandoned  in  the  island  of  Marti- 
nique. This  insect  is  said  to  lessen  the  cotfee-crop  of  Brazil  bj' 
at  least  one-fifth. 

Enemies:  Fungus, — The  leaves  of  the  coffee-tree  sometimes  turn 
3'ellow  at  the  tip  or  some  portion  of  the  edge.  The  spots  thus 
fonned  increase  in  size  until  they  cover  the  whole  leaf,  gradually 
turning  to  a  brown  color,  by  which  time  the  leaf  has  become  dried 
up.  These  spots  may  be  easily  distinguished  from  those  made  by 
the  larva,  because  the  two  skins  of  the  leaf  which  is  attacked  by  this 
disease  cannot  be  separated,  and  the  color  is  more  uniform, 
appearing  equally  on  both  surfaces  of  the  leaf.  I  was  told  that 
this  was  the  work  of  a  fungus.  It  attacks  leaves  which  have  or 
have  not  been  injured  by  the  larva,  but  seems  to  find  more  ready 
lodgment  on  such  part  of  the  leaf  as  has  been  injured  previousl}*. 
It  appears  in  these  cases  to  kill  the  larva  within  the  mine,  as  many  , 
mines  recently  begun  are  found  to  contain  the  flat  and  empty 
skin  of  the  larva,  with  no  indication  of  another  destroyer,  but 
I  may  have  been  misled  in  my  judgment  by  seeing  the  interrupted 
labor  of  the  Eulophus  of  which  I  will  speak  next. 

Enemies :  Parasites,  —  I  have  found  two  ichneumons  parasitic 
upon  the  insect :  one  upon  the  larva,  the  other  upon  the  pupa.  I 
have  also  found  great  numbers  of  mites  (Acarina)  living  in  the 
mines.  The  first  of  these  ichneumons,  which  feeds  upon  the 
larva  of  Cemiostoma  coffeeUum^  was  found  several  times  under 
a  small  roundish  blotch  of  a  grayish-brown  color  (about  the  same 
in  color  as  the  fungus-spot) ,  which  was  dotted  with  black  dots,  as 
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if  a  lichen  had  grown  upon  it.     These  black  dots  may  have  lM»en 
the  frass  of  the  larva,  which  showed  through  the  epidorniis. 

Where  the  ichneumon  had  escaped  from  these  dotted  1>U>trhes. 
it  had  cut  out  an  oval  or  rounded  liole  in  tlie  upper  surfact^  of  the 
blotch.  Once,  before  I  broke  open  one  of  these  mines  fh)m  which 
the  ichueumon  had  escaped,  I  found  the  pupa-skin  in  sitn,  with  its 
broken  end  just  touching  the  hole,  through  which  it  could  be  seen. 
The  hole  was  about  0  2  millimeter  in  diameter. 

I  found  several  of  these  blotches  which  had  no  hole  In  them. 
and  3'et  I  found  no  ichneumon  within,  but  the  larva-skin  flat  and 
empty.  This  led  me  to  think  that  the  fungus  which  I  have  men- 
tioned may  kill  and  exhaust  some  larva?. 

According  to  Ratzeburg  (Ichneumonen  der  Forstinsecten,  i. 
(1844),  p.  158),  this  ichneumon  belongs  to  the  genus  Kulophus,  in 
the  family  of  Chalctdidcp,  I  have  not  been  able  to  make  a  satis- 
factory figure  of  it,  owing  to  the  injured  condition  of  the  only  three 
examples  which  I  succeeded  in  preserving.  It  may  be  called 
Eiilophus  cemiostomatis^  if  it  has  not  been  previously  descriljed. 

The  imago  is  metallic  green  or  coppery- ;  the  wings  are  trans- 
parent, somewhat  iridescent ;  the  fore  wings  crossed  by  a  brownish 
cloud  beyond  the  middle.  The  fore  wings  have  no  other  vein 
than  a  double  one  near  the  front  margin,  which  is  bent  at  al>out 
one-quarter,  and  ends  in  a  fork  at  about  three-quarters  of  the 
distance  between  the  base  and  the  tip,  sending  one  prong  of  the 
fork  in  line  with  the  vein,  and  the  other  towards  the  inner  angle 
of  the  wing.  The  inner  margin  of  the  fore  wing  is  also  thickened 
for  a  short  distance  near  the  middle  ;  and  the  front  margin  of  the 
hind  wing  is  thickened  along  more  than  half  its  length  from  the 
base.  All  the  wings  are  fringed  around  their  margins,  and  the 
wings  as  well  as  the  different  parts  of  the  body  and  legs  are 
pubescent.  Tiie  antennre  are  eight-jointed,  thinly  haired  ;  the  first 
joint  long,  enlarged  at  the  apex  ;  the  last  three  joints  forming  an 
ovate-conical  club ;  the  intermediate  four  joints  ovate-cylindrical. 
The  abdomen  is  elongate- oval,  attached  to  the  thorax  by  a  broad 
neck,  and  is  turned  up  at  the  sides.  The  tarsi  are  four-jointeil. 
The  length  of  tlie  head  and  body  is  about  0*8  millimeter,  the 
expanse  of  wings  about  1*5  millimeters. 

The  pupa  when  seen  through  the  pupa-skin  seems  to  he 
longer  than  the  imagos.  —  The  pupa-skins  look  large;  all  are 
alike  ;  one  or  two  were  sufficiently  transparent  to  allow  the  occa- 
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pant  to  be  se«n,  which  was  much  narrower  thao  the  piipn-Hkin. 
From  one  ptipn-akin  I  lmtch(!d  one  of  these  ichiiciimons.  I 
found  them  during  nil  the  time  (April  to  June)  in  which  I  studied 
the  Cemiostoma.  In  the  one  hundred  and  fifly-threo  leaves  men- 
tioned I  found  eight  mines  conttiiiiiiig  these  insects.  Afterwards 
I  obtained  two  fVom  a  box  contaiuing  leaves. 

The  uecond  ichncmnon  parasitic  on  the  C'emiOMloiua  coffia-llwii, 
inhabits  the  larva  vrliile  it  is  Htill  in  the  mine,  ns  I  leunieil  hy 
flading  an  immature  example  dead  within  tlie  thin  and  dried  fikin 
of  a  nearly  fnll-grown   larva,  but  1  believe   that  it  usually  docs 


not  kill  its  victim  until  after  the  Leaf-miner  has  l>ecome  a  pupa. 
It  then  completes  iln  work  of  destmction  and  cuts  a  hole  in  the 
upper  side  of  the  cocomi,  throuj^h  which  it  eseupi's. 

It  belongs  to  that  Mubfaniily  of  the  ichneumons  calteil  Bnivmii- 
dce;  consequently  I  will  call  it  linicon  lelifee ;  but  as  fur  as  I  have 
examined  its  charactcrit,  it  cori-espoiidfl  more  nearly  to  the  ^cnns 
Rogas  than  to  any  otlier  genns  describeil  in  Curtis'  "British 
Entomology,"  anil  seems  to  bo  congeneric  with,  and  judging  by  the 
veiintion  of  tlie  wings,  nearly  related  lo  Ernthwua  cxserlor,  as 
given  in  Wesmael's  "  Monograpliie  des  Uraconides  de  Belgitiue  " 
in  tlic  Xouvcllcs  Mumoircsde  1' Academic  dc  Unixcllea,  xi  (I83>i), 
p.  73,  and  accompanying  plate,  tig.  10. 
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The  perfect  insect  (Fig.  130)  is  honey  yellow,  except  the  cye«. 
ocelli,  and  sometimes  the  ocellar  space,  which  are  black.  The 
antennae  are  also  black,  and  consist  of  twelve  slender,  siib-cqiiaK 
uniforml}'  cyliudi'ical  joints  beyond  the  scape,  which  seems  to 
consist  of  two  short,  stout  joints,  making  fourteen  in  all.  The 
head  is  transverse ;  the  front  projects  slightly  beyond  the  eyes ; 
the  hind  margin  of  the  vertex  is  emarginate,  the  emargination 
filled  with  the  upper  edge  of  the  occiput.  The  three  ocelli  are 
arranged  triangularly ;  in  some  examples  they  arc  approxinmte, 
in  others  distant,  which  may  be  a  sexual  differQnce.  The  neck  is 
distinct ;  the  back  of  the  mesothorax  sub-hexagonal,  rounded, 
tapering  anteriorly.  In  some  of  my  examples  the  alnlomeii 
is  elongate,  subclavate ;  in  others  it  is  rotundate.  I  think  the 
shape  given  in  the  figure  is  the  most  lifelike.  In  some  examples 
the  veins  near  the  extremity  of  the  wings  are  very  feebly  devel- 
oped. The  wings  are  fringed.  The  legs,  abdomen,  thorax,  hea<l, 
antenna)  and  wings  are  pubescent.  Length  I'D  millimett*r» : 
expanse  4*7  millimeters.  The  immature  example,  or  pupa  of 'the 
Bracon,  which  I  found  as  stated  above,  had  wing  pads  instead 
of  wings.  These  were  dark,  smoky  black,  0*5  millimeter  long. 
The  antennsc  are  honey  yellow,  instead  of  black,  as  in  the  devel- 
oped  specimens.  They  lie  along  the  breast,  and  reach  to  the  end 
of  the  posterior  femora,  which  is  about  the  length  of  the  whole 
body.  The  first  two  joints  are  retracted  within  a  cavity  in  the 
front  of  the  head,  which  seems  to  be  the  result  of  a  doubling  in 
of  the  front.  Only  the  two  posterior  ocelli  are  visible,  distant, 
aiid  though  enough  of  the  front  remains  to  contain  the  anterior 
ocellus,  it  seems  as  if  it  must  be  still  farther  forwartl  than  in  the 
imago.  The  hind  pair  of  legs  is  stuck  straight  out  behind.  (Tlie 
abdomen  is  broken  off.)  The  first  and  second  pair  of  legs  have 
the  femur  folded  forwards ;  the  tibia  and  tarsus  lie  towanls  the 
end  of  the  boily.  This  example  lay  witiiin  the  skin  of  the  lar^-a, 
with  its  iiead  towards  the  head  of  the  larva. 

A  possible  enemy  is  a  greenish-yellow  spider  which  draws  down 
the  edge  of  a  coffee-leaf  on  the  under  side,  and  spins  a  light  web 
from  this  edge  to  the  surface  of  the  leaf,  leaving  each  end  of  the 
nest  open. 

Geographical  Distribution,  —  As  we  have  stated,  M.  Perrottet 
met  these  insects  in  the  Antilles  ;  M.  Madinier  found  them  in  the 
island  of  Martini(jue ;   and  I  observed  them  in  the  Province  of 
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Rio  de  Janeiro.     They  are  said  to  extend  over  the  whole  coffee- 
region  of  Brazil. 

Uistoi^j.  —  Dr.  Christovao,  and  his  brother  Col.  Antonio  Correa 
e  Castro  told  me  that  the  eotfee-troes  were  first  intro<luced  into 
Brazil  by  the  Brazilian  Minister  at  Paris,  who  sent  two  plants  to 
the  city  of  Rio  de  Janeiro,  where  they  were  planted  on  Monnt 
Tijuca.  From  these  two  plants  many  others  were  obtained,  which 
were  kept  in  gardens  as  ornamental  shrnbs.  Some  of  these  were 
afterwards  distribnted  to  the  plantations  to  be  cultivated  for  com- 
mercial purposes..  From  thorn  sprung  the  colFce-plantations  of 
Brazil.  Until  about  twenty  years  ago  those  plantations  were  free 
fh)m  all  noticed  pests.  About  that  time,  owing  to  the  general 
exhaustion  of  the  coffee-trees  through  long  bearing,  the  (lovern- 
ment  imported  quantities  of  now  plants  from  the  Antilles  and 
from  the  isle  of  Bourbon,  and  distributed  thom  all  over  the  coun- 
try. It  was  noticed  during  the  very  next  year  that  the  leaves  of 
the  coffee-tree  were  attacked  by  the  larva  of  the  moth,  whoso  history 
is  given  here,  which  has  ravaged  the  coffee-plantations  of  Brazil 
ever  since.  It  cannot  be  doubted  that  the  insects  were  brought 
from  the  Antilles  with  the  plants,  and  that  a  proper  examination 
of  the  plants  at  that  time,  by  any  person  familiar  with  the  appear- 
ance and  habits  of  the  enemies  of  the  coffoe-tree,  would  have 
prevented  the  introduction  of  so  great  a  post.* 

Remedies. — The  entomologist,  like  the  physician,  finds  it  much 


*  Bibliography.  I.  (JiU'rln-Mdnoville  et  Porrottet.  Moraoin?  sur  iin  Insectc  ot  un 
Clianipignon  qui  rnvaprent  les  CafciorB  aux  Antillo-a.  Pariet.  Miniature  <le  In  Marine. 
1842.  8vo.  ppr.  40.  tab.  *2.    (iivos  the  Iilstory  of  ElachUtn  coffveUn. 

*2.  Reviio  Zoolo^ique.  1812.  )>.  12«i- 127.    Contains  a  notioo  of  No.  I. 

*3.  Annales  ilo  la  Soi'irto  Kntomologiquo  de  France.  1K42.  T.  XI.  Bulletin,  p.  II. 
Containn  a  notlrc  of  No.  1. 

•4.  Zeller.  Linna-a  Entomi>logira..  1848.  T.  Ill,  p.  250,  272-273;  T.  II,  tab.  II,  fig. 
37-35).    KstaMiirhcH  Ihe  gonus  Cemio^ioma. 

*  5.  Stainton.  The  Natural  History  of  the  Tincina.  ISTm.  Vol.  I,  p.2R4-3:W,  tab.  1.  Con- 
taine  **  General  Ob:*ervation8  (»n  Ihe  genus  Cemiostoma,^^  and  the  hi^tory  of  C.  uparti- 
folieUnm,  lalmrnclhim,  and  acitellum. 

•«.  Nietner.  Ob.-ervationfl  on  the  Enonifos  of  the  CofTce-treo  in  Ceylon.  Ceylon. 
Published  at  the  Ceylon  Times  Ofllce.  18()1.  i^wo.  pg.  31.  On  p.  24,  mentiouH  EiachMa 
eeffeelia. 

*  7.  Stainton.  The  Enloniologist'H  Weelily  Intelligencer  for  1801.  Vol.  X,  p.  110-111. 
"A  few  wonU  respecting  CemioKtonui  coffvelhi;  an  insect  InjuriouH  to  the  Coffee  planta- 
tions of  the  Wetit  Indies.'^ 

8.  Madinier.  Rovi-ta  Agriccda  flo  Imperial  Int*tituto  Fhiminense  de  Agrlcultura*. 
No.  3.  p.  29  et  peq.  Brief  notice  of  tlie  Coffee-tn'e.  containing  on  p.  3J  an  account  of  the 
habits  of  an  luKect  called  **  noctuella."  which  nius>t  be  the  C.  coffteilum. 

(The  asterisks  before  the  title.**  of  tlie  above  works  indicate  that  I  have  taken  tlie 
titles  and  references  directly  iVoni  the  works  cited). 
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more  difficult  to  choose  a  proper  reine<iy  for  a  disease  with  which 
he  is  familiar,  than  to  trace  out  the  nature  and  proj^ress  of  the 
disease.  But  at  this  day  tlie  science  of  entomolopry,  particularly 
in  its  practical  application,  is  of  such  recent  orij;:in,  that  it  sutTors 
under  a  disadvantage  from  which  tlie  practice  of  medicine  is  IVee, 
namely,  it  possesses  no  treasury  of  results  drawn  from  experience. 
Tiie  practical  entomologist  can  only  recommend  measures  to  he 
put  to  the  trial,  and  in  this  way  gradually  gather  a  bo<ly  of  experi- 
mental fiicts  which  may  serve  as  a  guide  in  the  future. 

The  most  obvious  remedy  which  suggests  itself  is  thecoUc»clion 
and  destruction  of  the  leaves  which  contain  the  linng  larvie. 
If  this  was  done  thoroughly,  it  would  no  doubt  result  in  the 
complete  extermination  of  the  pests,  a  result  the  value  of  which 
would  be  incredible. 

Towards  this  end  Gucrin  recommends  (Mom.,  etc.,  pp.  lH-20) 
that  "the  branches  of  the  cotfee-trees  which  are  loaded  with 
[infested]  leaves  should  be  cut  off  in  all  parts  *of  the  country  at 
one  timo,  and  burned,  while  the  insect  is  in  the  larva  state." 
If  this  were  done,  he  says,  '*  these  colfec-trees  should  be  cut  down 
in  such  manner  that  the  venjetation  could  resums  its  ordinarv  course 
shortly  after  the  operation,  to  the  end,  if  it  were  possible,  of  not 
having  to  regret  but  one  crop  of  cotfee.  *  *  To  attain  this  condi- 
tion more  promptly,  the  operation  in  question  shouM  be  made 
witii  a  cutting  instrument,  and  at  a  height  whic^h  should  be  <k*ter- 
mined  by  the  proprietor  himself  (a  metre  and  a  half).  Care  sliouM 
be  taken  to  preserv^e  here  and  there  some  young  and  vigorous 
branches,  which  would  tend  to  maintain  the  equilibrium  of  the  sap 
in  all  parts  of  the  plant.  *  *  Afterwards  the  development  of  new 
leaves  ought  to  be  watched  witii  the  greatest  exactness,  and  if 
there  should  appear  from  place  to  place  some  spotted  leaves,  they 
should  be  destroyed  promptly." 

It  will  be  seen  that  Guerin  expects  to  cause  the  loss  of  ouc 
crop  of  coffee  in  his  endeavor  to  exterminate  the  insect.  Cer- 
tainly the  issue  of  the  experiment,  if  successful,  would  be  well 
worth  the  loss  of  an  entire  crop,  but  I  think  the  same  result  could 
be  obtained  in  a  preferable  way :  entailing  much  more  labor,  but 
avoiding  at  the  same  time  the  loss.  Probably  not  a  single  branch 
would  be  free  from  infested  leaves,  so  that  it  would  be  necessanr 
to  find  some  other  means  of  killing  the  larvre  in  the  leaves  of 
those  branches  which  remained.     On  the  other  hand,  manj'  healthy 
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leaves  would  be  lost,  if  whole  branches  were  cut  off.  I  think  it 
would  be  better  to  pick  off  all  the  infested  leaves,  and  bum  them, 
leaving  the  bcalthv  leaves  to  support  the  tree.  Guerin  says  [Mem. 
etc.,  p.  19]  that  "  the  epoch  which  it  would  seem  oujijht  to  be  the 
most  fixvorable  for  this  operation  wouhl  be  that  whitth  immediately 
follows  the  winter  senson,  or  that  durin<r  which  the  temperature  is 
the  lowest,  because  the  larva  finds  itself  then  as  it  were  benumbed, 
and  cannot  be  transformetl  into  a  moth  until  the  return  of  a  softer 
temperature."  The  time  appointed  for  pickinjr  off  the  leaves 
might  be,  for  the  obvious  purpose  of  savinir  labor,  that  at  which 
the  smallest  number  of  old  leaves  remain  upon  the  trees,  if  there 
is  any  such  time.  If  the  leaves  were  picked  at  such  time  as  to 
take  the  greatest  number  of  larva;  when  they  were  about  two 
weeks  old,  it  would  not  be  diflicult  to  select  them,  as  the  size  of 
the  blotches  would  make  them  verv  noticeable. 

I  have  made  a  theoretical  estimate  of  the  expense  which  would 
be  incurred  in  picking  off  the  leaves  as  I  reconunend,  and  of  the 
relative  increased  yield  of  coffee  which  would  result  on  a  pl.inta- 
tion  of  given  size.  Testing  this  tiieory  by  the  numerical  data 
given  to  me  by  Dr.  Christovfio  Corrca  e  Castro,  and  making  large 
allowances  for  unfavorable  circumstances,  I  find  that  the  expense 
would  be  more  than  met  by  the  next  year's  crop ;  but  even  if 
this  should  not  be  the  case  in  the  second  year,  it  must  be  remem- 
bered that  such  a  thorough  and  expensive  war  upon  the  insects 
never  need  be  made  more  than  once,  and  that  with  vigilance  the 
trees  could  be  kept  in  good  order  and  the  hirrpnspcl  yiohl  maintained 
continually  afterwards.  But  vigilance  must  be  exercised.  One 
picking  would  not  entirely  exterminate  the  insects,  however  thor- 
oughly it  were  done.  The  planters  should  also  make  experiments 
at  all  times,  and  seek  other  means  of  destrovinff  not  only  this 
but  all  the  enemies  of  their  crops.  They  alone  have  the  facili- 
ties for  increasing  an<l  utilizing  all  the  knowledge  which  can  be 
gained  upon  these  subjects. 

Another  remedy  which  Guorin  recommends  is  "to  kindle  fires  at 
all  points  of  the  colfee-plantations,  at  the  time  when  the  moths 
begin  to  issue  from  their  cocoons.  It  is  well  known  that  many 
insects,  and  above  all  the  nocturnal  Lepidoptera,  are  attracted  by 
light,  and  come  whirling  around  a  fire  until  they  are  burned  there. 
Certainly  a  great  number  of  individuals  would  be  thus  destroyed. 
At  the  same  time,  and  to  attain  this  object  more  promptly,  lighted 
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torches  might  be  carried  through  the  plantations  in  the  evening. 
Tlius  a  crowd  of  moths,  hidden  in  places  to  which  the  light  of 
fixed  fires  could  not  penetrate,  would  be  attracted,  and  kille<l." 
Although  this  measure  would  not  be  absolutely  efllcacious,  unless 
practised  for  a  long  time  and  together  over  the  whole  countrj-, 
which  would  be  difUeult  to  accomplisli,  yet  it  would  repay  all  the 
labor  expended  upon  it,  if  adopted  at  the  time  when  the  moths 
were  abundant. 

I  will  also  recommend  again  the  use  of  Col.  Sorsby's  process, 
which  I  have  described  at  length  in  my  report  upon  the  eneinieH  of 
Maize,  drawing  the  description  of  it  from  the  Report  of  the  Unit4*d 
States  Commissioner  of  Patents  for  the  year  1854,  Part  iii,  p.  C5. 

1  have  thus  stated  all  the  direct  means  which  have  been  sug- 
gested for  the  suppression  of  these  pests.  It  is  evident  that  none 
of  them  can  be  adopted  without  the  expenditure  of  much  time 
and  labor.  If  other  measures,  less  direct,  could  be  employctl, 
which  would  add  to  the  efRciency,  or  take  the  place  of  those 
alread}'  suggested,  the  benefit  would  be  great.  Whatever  meas- 
ures are  employed,  however,  must  be  founded  uix)n  certain  general 
principles,  in  order  to  insure  their  success.  What  those  principles 
are  must  first  be  learned,  and  then  in  what  detail  ihej*  can  be 
applied.  It  is  only  in  this  way  that  we  can  determine  whether 
there  is  any  mode  of  opposing  our  insect  enemies  which  will  not 
cost  more  than  it  is  worth. 

IMen  gain  time  to  advance  in  civilization  and  prosperity,  by  mas- 
tering the  laws  of  nature,  and  converting  natural  forces  into  tools 
which  do  their  work  automatically  as  it  were.  Nature  has  pro- 
vided enemies  for  the  moth  whose  history'  we  have  been  studying. 
Let  us  only  learn  how  to  cherisii  and  encourage  these  natural 
friends  of  ours,  and  they  will  work  for  us  thoroughly.  They  were 
made  to  work  for  us  whenever  we  should  learn  how  to  command 
them. 

I  recommend  that  before  the  picked  leaves  are  burned  they  be 
placed  in  an  apartment  from  wlrich  the  moths  cannot  escape,  and 
there  allowed  to  lie  until  the  insects  have  develoi>ed.  If  such  an 
apartment  should  be  made  with  sides  of  glass,  and  a  properly 
guarded  entrance,  it  would  be  easy  to  capture  the  ])arasites  while 
they  rested  on  the  glass,  and  to  liberate  them  in  the  plantations, 
or  transport  them  to  other  parts  of  the  country  where  they  might 
be  needed  more.     At  the  same  time  the  moths  could  be  caught 


American  Katnralist. 


UAXX,  OS  TUE  1VHITE  COFFEE-LEAIT  BIINKK. 

{Corrcclea.} 


COG  THE  WHITE  COFFEE-LEAF  MINER. 

and  killed.  Or  the  sides  of  such  an  apailinent  could  be  maile  of 
gauze,  flue  enough  not  to  allow  the  passage  of  the  motlis,  but  yet 
large  enough  to  let  the  parasites  out.  Such  a  building  could  1^ 
placed  in  the  midst  of  a  plantation.  I  believe  that  eventually  wc 
shall  have  to  rely  mainly  upon  such  indirect  measures  ea  a  pro- 
tection for  our  crops.  It  might  even  be  worth  while  to  undertake 
a  positive  cultivation  of  the  parasites,  at  least  at  those  times  when 
the  race  has  greatly  diminished  in  numbers.  It  has  often  been 
observed,  in  studying  the  history  of  those  insects  which  are  sul>- 
jected  to  unnatural  conditions  b}'  man's  cultivation  of  the  grouml, 
that  there  is  an  alternation  of  years  or  of  series  of  years  iu  which 
the  insects  are  found  to  be  verj'  destructive,  or  to  have  almost 
entirely'  disappeared.  These  alternations  are  partly  due  to  the 
influence  of  the  seasons,  but  largely  to  the  attacks  of  other  inspects. 
At  first  the  destructive  insects  are  found  to  be  verj'  numorous,  but 
an  examination  will  show  that  they  have  already  been  attacked  by 
parasites  which  kill  them,  while  the  parasites  themselves  develoj). 
This  process  goes  on  until  the  parasites  have  so  far  outnumbered 
their  prey  as  nearly  to  exterminate  them,  when  they  will  no  longer 
be  able  to  find  food,  and  will  themselves  perish.  Then  once  more 
the  destructive  insects  will  have  an  opportunity  to  multiply,  and  so 
the  rotation  will  be  continued.  Now  it  is  at  the  time  when  the  de- 
structive insects  have  been  reduced  to  the  smallest  numbers  that  the 
enlightened  agriculturist  will  find  it  most  i)racticable  to  ad«)pt  sut-h 
measures  that  their  numbers  may  never  again  increase.  Knowing 
how  rapidly  these  insects  increase,  when  not  lieM  in  control  byjlhe 
forces  of  nature,  he  will  feel  that  every  ellbrt  of  his  to  stop  them  at 
the  first  step  will  be  an  investment  of  labor  at  compound  interc^t 
for  a  long  time  to  come.  Who  then  would  count  the  trouble  ?  But 
he  must  know  what  to  do. 

p.  S.  — I  desire  to  correct  uti  error  iu  the  former  i»art  of  thif  biography,  kindly 
pointed  out  to  me  by  Mr.  V.  T.  Chambers,  of  Ctjvington,  Ketiturky.  in  the  eurreDt 
volumo  of  the  Amkuican  Xatlrau.st,  p.  •k'JM'.tO.  On  p.  *Jm,  I  ^said  that  C.  C'tfcflfum  was 
the  only  Bpeeies  of  the  genus  known  outside  of  the  limits  of  Europe.  Thix  i>  a  mittuke. 
While  1  was  iu  Brazil.  Mr.  ChambcrM  described  in  the  Canadian  EDtuiDOlogii-t.  iii  (n^l)> 
p.  'Hi-ir},  a  t'peeieK  from  the  United  J^tatet*.  called  C.  alhcUa. 

As  all  but  one  of  Mr.  Chamhers'  referencers,  iu  his  note  of  corre^'tlon,  were  wroiif?.  I 
must,  in  order  to  be  able  to  com]>are  hi.>  t^pecies  with  the  others  of  the  gonui«.  iiUp|»0'-e 
it  al.so  due  to  negligence  that  he  (through  Mr.  btainton)  describes  the  hilvery  gnr 
metallic  spot  of  the  fore  >\ing-  n"  ajiical,  iubtead  t»f  at  the  mner  angle.  If  tliis  rui-jii- 
Hitiou  is  correct,  C.  ulMlum  i-eem>*  more  nearly  n'latedto  C  coffetUum  than  any  ••!  ttt 
other  species,  but  may  be  known  from  it  by  having  the  xpot  at  the  inner  angle  of  tte 
fore   wings   silvery  gray  metallic,   with    very  distinct    black   mnrginM    btfure  and 
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behind,  and  an  indistinct  pale  golden  streak  along  the  base  of  the  fVinge  from  the  oosta 
not  quite  to  the  inner  angle;  while  it  secmi»  not  to  haTe  the  two  oblique  liueH  of  bhick 
scales  described  in  C.  eqfeellum,  nor  tlie  golden  band  which  partially  Kurrouadn  the 
*pot  in  that  species. 
'Mr.  Chambers  sayii  alifo,  in  his  note  of  correction,  that  *'  in  the  Transactions  of  the 
London  Entomological  Society,  Ser.2.  Vol.  v,  pp.  21  and  27,  and  in  Si'r.X.  Vol.  ii.  p.  101, 
certainly  two,  and  if  my  [bin]  memory  it*  not  at  fkult,  three  species  [of  CemUnttomn], 
are  described  fVom  India.''  1  haTC  examine<l  the  pages  to  which  he  evidently  intend;* 
to  refer,  and  And  that  both  the  species  mentioned,  C.wailettUum  and  C.  loMlum^  are 
saifl  to  come  from  England. 

I  have  had  a  new  edition  of  the  accompanying  plate  struck  off,  because  the  former 
one  contained  some  erron*  intnxluced  by  the  artist,  who  tniuHferred  my  figures  fVom 
paper  to  wood.  Some  of  the  flguren  are  ii)coini>lete,  because  I  have  only  drawn  what  I 
could  i^ee.    This  is  especially  the  cape  with  the  larva. 


ON    THE    OCCURRENXE    OF    FACE  URNS   IN  BRAZIL. 

BY    PliOF.    CHARLES    FKED.    IIARTT. 


«Ol 


On  my  visit  last  year  to  Brazil,  my  good  friend,  Scnhor  Fer- 
reira  Pcnna,  showed  me  in  the  Museum  of  Para  a  remarkably 
fine,  well-preserved,  and  curiously-shaped  burial  vase  of  the 
class  called  \jy  tiie  (lermans  gpskhUnrnen^  or  face  urns,  whicli  had 
been  obtained  from  a  cave  on  tiie  Rio  Maracu,  a  little  river  in  the 
Province  of  Pani,  emptying  into  the  Amazonas  some  Wily  miles 
above  Macapa.  Of  tiiis  urn,  at  his  desire,  I  made  the  accom- 
panying rough  sketch  with  a  few  notes  for  publication  in  the  Natu- 
ralist. 

The  urn  was  intended  to  represent  a  human  figure  sitting  on  a 
low  bench  or  stool.  The  body  is  cylindrical  and,  including  the 
stool,  is  just  about  two  feet  in  height.*  Its  diameter  is  about  9 
inches.  The  legs  spring  from  the  body  at  a  distance  from  its  base 
equal  to  about  one- fifth  the  height  of  the  body.  They  are  very 
short,  small,  cylindrical  and  hollow.  They  bend  slightly  to  rei>- 
resent  the  knee,  below  which  is  a  broad  constriction  intended  for 
an  ornament.  Below  this  the  log  •swells  to  a  ball  as  represented 
in  the  engraving.  The  feet  are  flat,  irregular  in  shape,  cut  off 
squarel}'  in  front  and  furnishcil  with  six  toes  each.  The}'  are  so 
constnicted  as  to  rest  on  the  ground.  The  arms  have  their  origin 
at  a  distance  from  the  top  of  the  bod}'  of  the  urn  less  than  a 

*  The  measurements  given  in  this  article  are  approximate,  but  were  carefully  esli* 
mated. 
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quarter  of  its  height.  Thej'^  extend  downward  at  an  angle  of  4.i*, 
more  or  less,  and  diverge  a  little.  Thej^  bend  abrupll}'  downward 
at  the  elbow,  the  fore  arm  being  j)eri)endicular.  The  hmids,  rest- 
ing on  the  knees,  project  forward  like  feet  and  are  cut  off  squarely, 
the  fingers,  five  in  number,  being  indicated  by  scratches.  This 
awkward  turning  forward  of  the  elbows  recalls  the  similar  position 
of  the  arm  of  an  Indian  warrior,  in  the  well  known  picture  of  the 
"  Marriage  of  Pocahontas."  The  arms  of  the  vase  are  cylindrical 
like  the  legs  and  not  only  longer  but  thicker  than  they.  An  arm- 
let is  represented  just  above  the  knee-like  elbow,  and  a  bracelet 
two  or  three  inches  above  each  wrist.  Just  above  and  between 
the  shoulders  are  two  short  prominent  ridges,  shown  in  the 
engraving,  which  may  be  intended  to  represent  clavicles.  On 
each  side,  just  back  of  the  shoulder,  is  a  similar  ridge  curved  into  a 
loop,  the  two  ends  of  which  are  turned  forward.  On  the  back, 
coinciding  nearly  with  the  middle  third  of  the  mesial  line  is  a  thin 
finlike  crest  ornamented  with  lines  drawn  perpendicularly  to  the 
body.  The  figure  is  furnished  with  a  carefully  moulded,  erect 
phallus.  On  the  thigh  is  a  low,  cylindrical  prominence,  concave 
on  the  summit,  shaped  like  the  centrum  of  an  ichthj^osaur. 

The  head,  answering  as  a  cover,  is  in  a  separate  piece,  fonning 
a  hollow  tnincated  cone  9-10  inches  in  height,  the  base  being  in 
outside  measurement  a  little  smaller  than  that  of  the  upper  part 
of  the  body  of  the  urn.  The  top  of  the  head  is  flat,  with  a  pro- 
jecting rim  like  a  narrow  brimmed  hat  and  on  the  surface  are  a 
large  number  bf  sharp  points,  arranged  in  regular  quincunx  order. 
On  the  front  of  the  cover  is  represented  a  face,  the  general  aiTange- 
ment  of  whose  features  is  well  shown  in  the  sketch.  The  bounding 
line,  eyes,  eyebrows,  nose  and  mouth  are  all  in  high  relief 
and  were  applied  after  the  head-like  cover  had  been  moulded. 
Around  the  base  of  the  head-like  cover  are  six  holes  to  which 
other  perforations  in  the  rim  of  the  base  correspond.  These  were 
intended  for  strings  used  in  tying  on  the  cover,  after  which  a 
brown  wax  was  used  to  lute  tlife  two  together.  Of  this  material 
a  portion  still  remains  and  bears  the  impress  of  what  appears  to 
be  palm  straw. 

The  base  on  which  the  figure  sits  is  square,  solid  and  supported 
by  two  upright,  transverse  pieces  like  sled  runners;  the  whole 
resembling  one  of  the  curious  stools  hewn  out  of  a  solid  block  and 
used  by  the  Amazonian  Indian  nowadaj^s. 
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The  material  of  which  the  urn  is  composed  is  a  ver}'  coaree 
clay  full  of  sand  and  consequently  brittle  when  burned.  The  legs 
and  arms  are  broken  in  several  places.  Tiie  surface  of  the  vase 
is  moderately  smooth  and  the  greater  part  is  without  ornamen- 
tation. The  face  has  received  a  wash  of  ochre  yellow  clay.  Near 
the  base  are  a  few  white  lines  difficult  to  trace  out,  but  which 
resemble  the  ornament  on  the  burial  vase,  Fig.  G5,  in  my  little 
paper  "  On  the  Pottery  of  Marajo,"  in  the  Naturalist  for  July  of 
last  year. 

The  urn,  as  it  at  present  exists  in  the  Museum  of  Pari,  contains 
part  of  a  human  skeleton,  showing  no  trace  of  burning.  The  cra- 
nium is  wanting.  It  is  impossible  now  to  say  whether  the  vase 
ever  contained  the  whole  skeleton.  From  the  small  size  of  the 
urn  I  should  suppose,  however,  that  it  did  not. 

Senhor  Pcnna  visited,  in  February  of  this  year,  the  locality 
where  this  curious  urn  was  found  and  sent  me  a  few  notes  on  it. 
He  says  that  several  leagues  up  the  Rio  Marac^,  at  a  short  distance 
from  the  river,  there  is  an  immense  flat  mass  of  friable  sandstone, 
in  which  is  a  large  crevice,  expanding,  in  one  place,  into  a  large 
grotto.  Near  by  and  on  a  plain,  to  reach  which  it  is  necessary  to 
climb  a  steep  hill  covered  by  wood,  is  another  small  grotto  lighted 
by  a  large  opening  above.  On  the  floor  of  this  last  grotto,  Senbor 
Penna  found  several  urns,  mostly  broken,  but  of  which  two  were 
entire.  Some  of  these  were  of  the  same  form  as  that  I  have  just 
described,  but  others  were  shaped  like  annadillos  and  tortoises 
{Jabuti),  though  all  had  human  countenances.  Senhor  Penna 
sa3's  that  all  the  tubular  vases,  like  the  one  just  described,  have 
the  organs  of  sex,  male  or  female,  carefully  and  prominently 
represented. 

Since  the  above  was  sent  to  press  I  have  succeeded  in  restoring 
a  magnificent  female  gesichtsurneyi  from  the  Ilha  do  Pacoval  in 
Lake  Arary,  Marajo.  in  this  urn  the  upper  part  is  rounded  hO  as 
to  represent  a  head  with  human  features.  Besides  this  there  occur 
in  the  collection  made  last  winter,  by  mj'  assistant,  Mr.  Derby, 
fragments  of  two  other  unis  of  the  same  class,  one  of  which  is 
furnished  with  two  faces  on  opposite  sides  of  the  urn.  These  urns 
together  with  the  new  collections  will  shortly  be  described. 


ON  THE  GEOLOGY  OF  THE  ISLAND  OF  AQFIDNECK 

AND  THE  NEKiHBORING  PARTS  OF  THE 

SHORES  OF  NARRAGANSET  BAY.* 

[Comiuileil  from  page  rris.] 
BY    PKOF.     N.     S.     SHALER. 

Glaoal  Deposits  and  Ice  Marks. — The  contour  of  a  surface 
alone  is  generally  suflicicnt  to  establish  the  former  existence  of 
glaciers,  if  they  have  ever  worked  upon  it,  but  it  is  not  to  tliese 
indications  alone  that  we  nuist  look  for  the  evidence  of  the  work 
of  this  great  agent  in  this  region.  Every  mass  of  rock  exposed 
to  view  shows  the  roundi^<l,  smoothed  and  scored  surface  so  char- 
acteristic of  ice  work.  Every  part  of  the  island,  level  enough  to 
carry  such  material,  is  buried  beneath  a  coating  of  detrital  material 
from  two  to  fort}'  feet  in  thickness.  We  propose  to  stutly  these  de- 
posits of  glaciated  matter  with  a  view  to  determine  some  of  the  more 
important  features  connected  with  the  work  done  b}*  moving  ice. 

These  deposits  have  a  composition  wliich  varies  considerably 
according  to  the  position  in  which  they  are  found.  At  the  extreme 
northern  end  of  the  island,  all  the  pebbles  found  in  them  are  from 
rocks  which  belong  beyond  its  limits.  The  greater  part  of  the 
pebbles  can  be  referred  to  rocks  which  are  in  place  on  the  shores  of 
Mount  Hope  Bay  to  the  north wanl,  though  some,  seem  to  come 
from  points  as  far  up  as  the  neighborhood  of  Taunton.  Only  a 
small  part  cannot  be  readil}'  referred  to  materials  in  place  in  the 
basins  of  the  streams  which  How  into  Narraganset  Bay.  It  is  of 
course  impossible  to  assert  that  none  of  these  unreferred  spec- 
imens came  from  more  remote  regions  to  the  northward,  but  inas- 
much as  there  is  a  very  wide  dillerence  noticeable  between  the 
glacial  material  in  the  basin  of  the  Charles  River  and  the  other 
streams  which  tlow  into  IMjussachu setts  Bay,  and  this  drift  on  the 
north  of  Aquidneck  island,  there  can  be  little  doubt  that  the 
transportation  of  erratics,  from  limits  more  than  fifty  miles  away, 
has  been  very  slight  indeed,  if  it  occurs  at  all.  A  large  part  of 
the  drift  mass  is  made  up  of  boulders  of  a  conglomerate,  which 

*Thit  ])aper  ie  taken  fVoin  a  rci>ort  made  to  Prof.  BenJ-  Pierce,  Superintendent  of  the 
United  States  Coast  Survey,  and  is  publibhed  by  his  permission. 
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reminds  one  of  the  pudding  stone  in  tlie  nei<rliborhoo<l  of  lioston. 
])ut  it  differs  from  that  rock  in  the  companitive  abundnnei*  of  tlio 
matrix,  and  scarcity  of  pebbles  of  large  size.  Tiic  pelibles  are, 
moreover,  composed  of  different  sorts  of  rock  from  those  in  tiie 
Boston  conglomerates.  Alter  a  careful  ins|)ection,  I  am  comiK*llwl 
to  conclude  that  none  of  the  conglomerate  masses  are  fi*om  that 
set  of  beds,  which  extend  over  the  country  to  the  north  ami  cast 
of  the  Blue  Hills  near  Boston. 

On  the  northern  part  of  the  island,  a  few  of  the  syenite  cliffs, 
which  rise  at  st<H;p  angles  from  the  plain,  are  the  only  })oints  which 
have  no  drift  matter  upon  them.  Between  these  cliffs  and  the 
north  slope  of  Butts  Hill  is  a  plain  much  indented  by  singular 
depressions  already  described  (vide  svpra  p.  523).  The  drift  here 
has  an  unknown  depth ;  it  is  known  to  be  more  than  fifteen  feet 
in  thickness,  and  is  probably  at  some  points  as  much  as  forty 
feet  thick.  The  pebbles  here  are  with  very  rare  exceptions  less 
than  six  inches  in  diameter  and  are  heaped  together  with  only 
imi)erfect  stratification.  The  cementing  matter  differs  in  no  way 
from  that  which  is  always  found  in  our  boulder  deposits,  being  a 
mixture  of  all  the  kinds  of  materials  which  go  to  make  up  the 
pebbl}'^  part  of  the  deposit.  There  is  no  trace  of  true  moraine 
heaps,  such  as  fill  the  valleys  in  front  of  existing  glaciers,  in  this 
part  of  the  island.  All  the  drill  has,  more  or  less,  the  character 
described  by  Agassiz,  and  b}'  him  referred  to  the  melting  of  a 
great  ice  sheet,  and  the  deposition,  in  a  great  unstratified  mass,  of 
all  the  pebbles  which  it  had  torn  from  its  bed.  Following  the 
drift  southwards,  we  find  that  without  much  change  of  volume  the 
constituents  become  greatl}'  altered  in  character.  A  large  part  of 
the  materials  which  are  found  in  it  at  the  extreme  northern  end  dis- 
appear, and  are  replaced  by  fragments  from  the  rocks  which  !>elong 
in  the  immediate  neighborhood.  This  is  verj'  clearly  seen  in  the 
beds  which  overlie  the  portion  of  the  island  which  contains  coal. 
The  matrix  or  cement  of  the  mass  is  here  nuich  darker  than  in  the 
drift  near  Blue  Bill  Cove ;  a  large  part  of  the  fragments  are  of 
slate  of  a  carbonaceous  character.  This  blackish  color  extendi* 
to  the  drift  found  to  the  south  of  the  coal  field,  though  it  becomes 
less  and  less  marked  as  we  go  awa}'  from  the  souix*c  of  supph*  of 
the  coal.  On  the  eastern  shore  we  gradualh'  leave  the  syenite 
boulders  behind  us  as  we  go  from  north  to  south.  Fragments  of 
this  sort  of  rock,  which  made  up  about  one-half  of  the  drift  near 
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Authonv*s.  Ik.h:oiiio  rare  wlioii  wo  jrot  a-s  far  south  as  iho  irloiK 
aiicl  are  almost  entirolv  waiitliiir  Jit  Saoluiosl  Nook.  Tlio  ooui^loiu- 
erate,  with  vorv  inuoli  oomprossod  poliblos,  whioh  iloos  iu>l  ooour 
north  of  the  o;nit  aiul  wost  Hue  ilrawu  tri>ui  lUaok  l\>iut  ti»  Law- 
ton's  valloy,  is  uut  iVuiml  iu  tho  ilriti  to  tho  north  of  that  lino, 
though  not  inlroquont  in  tiio  IhmIs  of  tliat  ago  at  all  points  to  tho 
southward  of  it.  Tho  north  ouil  of  tho  island  has  a  groat  ijuan- 
titv  of  congloiuorato  orratios  but  thov  liolonjr  to  tho  tvpo  of  that 
rook  found  to  tho  north  of  Souiorsot  on  tho  Taunton  Kivor,  and 
probably  at.  other  i>oints  iu  tho  dirooliou  whonoo  oauio  tho  glaoial 
stream. 

It  will  be  shown  further  on  that  at  various  points  tho  uuilor- 
lying  rook  of  the  island  is  travorsoil  by  veins  of  white  tjuart/ 
often  having  a  thieknoss  of  many  foot ;  tho  po^ition  of  thoso  veins, 
even  when  the  rook  in  plaoo  .is  hidden,  is  ollon  matlo  evident  by 
the  trains  of  quartz  lilooks  whioh  lie  mingled  with  tho  boulder 
mass,  to  the  south  of  the  outorop  of  tho  vein.  Tho  aotual 
thickness  of  the  drift  diminishes  pretty  steadily  as  wo  go  south- 
wanl ;  this  is  doubtless  to  bo  attributed  U)  the  soil  oharaoter  of 
the  roek  which  underlies  the  island.  That  whioh  tho  glaoial 
stream  rent  from  the  bottom,  in  that  i)art  of  its  ot>urso  whii'h  lies 
just  north  of  the  island,  was  of  a  nuich  nu>ro  resisting  oharaoter 
than  that  whioh  it  encouulorod  iu  its  course  over  the  island  itself; 
natural! v  the  endurance  of  the  rook  masses  ground  beneath  tho 
glacier  was  in  propt)rtit)n  to  the  hardness  of  the  material  of  whioh 
they  were  comi)osed,  so  that  whore  tho  rock  was  very  soil  tho 
rapid  disappearance  of  its  fragments  would  prevent  a  groat  aocu- 
mulation  of  debris. 

Professor  Agassiz  has  already  called  attention  to  tho  essential 
difference  in  the  character  of  the  debris  of  tho  wearing  in  the  two 
modes  in  which  glaciers  mav  act.  1st,  where  the  ice  is  in  tho  f«i)rm 
isolated  streams  bounded  by  distinct  rock  walls,  as  in  the  existing 
glaciers  of  Switzerland.  2d,  where  IIhj  ice  is  spread  broatll}'  over 
the  surface  of  the  contiiu»nt,  attaining  to  a  doi)th  which  quite 
deprives  it  of  all  bounding  walls,  giving  us  a  sea  of  glacial  matter 
in  place  of  the  rivers  of  ice  in  the  other  condition.  Jn  the  lirst 
condition  of  the  ice,  the  rock  boun(hirios  of  the  Ktreanm  furnish 
comparatively  the  larger  part  of  the  material  transported  by  tho 
glacier;  something  is  torn  away  from  the  bed  by  tho  moving 
stream,  but  its  comparatively  thin  mass  gives  it  no  such  abrading 
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power  as  is  possessed  by  the  far  thicker  continental  glacier. 
This  last  named  form  of  the  action  can  only  take  up  uiasscsi  of 
material  from  the  base  over  which  it  jjrinds :  its  ability  to  rend 
fragments  from  the  rock  beneath  it  would  always  be  far  jjreater 
than  the  stream  glacier,  on  account  of  its  superior  thickness  and 
therefore  far  greater  crushing  power. 

Examination  of  the  materials  deposited  b}'  these  two  forms  of  ice 
action  shows  us  enough  difference  between  them  to  enable  us  lo 
determine  to  which  of  the  two  any  given  mass  of  glacial  material 
belongs.  Where  a  large  part  of  the  fragments  are  angular,  sliowiug 
no  trace  of  grinding  against  the  bottom  of  the  glacier,  we  may 
assume  that  the  ice  which  carried  the  material  was  a  local  stream 
which  received  the  mass  of  its  load  Irom  that  part  of  the  sides 
of  the  vallev  in  which  it  flowed  which  were  above  the  level  of  the 
ice ;  where  on  the  contrary  the  whole  of  the  debris  is  more  or  less 
rounded,  a  large  part  polished  or  scored,  and  all  showing  the  effect 
of  the  abrasion  which  must  occur  when  the  fragments  are  draggwl 
from  their  bed  b}'  the  moving  ice,  we  must  conclude  that  the  sheet 
had  no  side  barriers  from  which  a  supply  of  debris  could  !)e  ftir- 
nished  by  falls  and  avalanches,  as  the  existing  glaciers  in  Swit- 
zerland are  fed,  but  obtained  their  whole  load  from  the  be<l  rock. 

I  am  well  convinced  that  all  the  debris  on  the  island  of  Aquid- 
neck  has  been  deposited  by  ice  acting  in  the  last  of  these  two 
methods.  Possibly  tiicre  may  have  been  a  little  action  of  a  more 
local  character,  but  the  evidence  forces  us  to  the  conclusion  that 
the  principal  part  of  the  drift  found  here  has  been  deiiosited  by 
the  melting  of  a  mass  of  ice  in  which  it  was  held,  rather  than  by 
ice  streams  heaping  it  up  in  the  form  of  moraines.  The  proba- 
bility that  this  wjis  the  method  by  which  the  glacial  detritus  was 
transported  renders  it  the  more  likely  that  all  the  material  is  of 
local  origin.  Kock  masses  resting  on  the  surface  of  a  glacier  are 
in  a  position  favorable  for  transportation  to  the  greatest  distance 
that  the  stream  can  flow ;  not  so  the  detritus  which  rests  between 
the  mass  of  ice  and  the  bed  rock.  All  the  material  torn  up  from 
its  bed  by  the  glaciers  must  remain  permanently  near  to  the  same 
relative  level  in  the  ice  mass,  close  to  its  base,  for  there  [^  no 
possible  means  whereby  they  could  become  lifted  into  the  ujjper 
parts  of  ice.  Here  they  would  be  exposed  to  the  wearing  action 
which  results  from  continual  grinding  against  the  bed  of  tlit 
stream  or  constant  friction  against  each   other;   this  must  lead 
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to  their  speedy  destruction.  "NVe  tluiH  him*  MiiLt  hy  fur  Ww  hnj/i'i 
part  of  the  eroded  matoriuls  of  th<;  iinciciit  (rontiiifiihil  (/Ini'lrin 
must  have  been  rapidly  converted  into  niiid  whirh  would  huvi*  Im-cm 
easily  swept  away  b}'  the  siib-j^lacial  Htmiins,  wU'wU  woidd  li»iv*' 
coursed  beneath  tlie  great  ice  sli(M?ts  of  tliiH  n-^^ion,  jii'it  mu  tln-y 
now  flow  beneath  the  (Jrecnhiiid  j^hiciijrM  and  \n'iir  tlinir  \\t\o  nf 
muddy  water  to  tlie  sea. 

There  are  only  two  points  wliero  \\n\  \i\iu'\ii\  d'-po^it.*  him-ih 
capable  of  any  other  interpretfition.  Two-lliirdH  of  n  uxxW  noith 
of  the  coal  mines  on  the  west  .>ide  of  tin;  rMilw;iy.  tlii-M*  ii  t\  luu  m 
of  drift  havin<r  a  form  which  stmn'^lv  •^ii''''*;nt-»  tJi;it  if.  ini/ht  h;«v<- 
been  depositeil  as  a  t«rrrninal  rnor;iin<'.  It  in  in  Mi<-  fojfii  of  si 
ridge  a  few  hundred  ftr'rt  lon^r.  nnd  bv  it-  po-ition,  '-\iu\,t',  .'jud  -ij na- 
ture is  likelv  to  have  U-'-ii  Ih*-  nja--  it*:fMiix\i\u*t-*\  'h\i\u'j  ytit-  t*Uiu\ 
of  the  ice  stream  wL-r*  i*.  jj'tn-*- i  ^fir  Jjwiij;*-  v. ;«:j  i«-  t^-rruiri'i-iOfi 
at  that  point.  TLt?  f»\Li'.z  j-'/ii*.  i-  fi*  Por*-f/.'/  .*\.  f /:*»-.*•,  u  U-ft  \,^*u 
dred  feet  to  the  <'yi\\i  a:,  i  •  j-'^  :'*;.•:  r-iiir/i-.  -*:j*:o;i.  y.\.*t*  *K'- 
drift  is  pile*!  in  a  l:l:-  --.-  ■.■:'  '•':.!  ..  :.!..-  '-;..':.  ;.«•  ./i  ;;  yt^'rul 
north  ani  «'jT:':h  ii:^  :'  :..  'I..-  1:.*':;t.'.  -•;."*..":  i- ?.'/.  .'#'/ri 
bv  sect i'l'ns  a-*  at  t L-r  •  :■ '. i ■: r  * •  :.'.  '  .*.':. -- : ';  '  ^ :.  •/'-  :.'*  :  ^  '/.•.:.■»>■ 
doabc  that  tiv -xi.  [r  :.. i--  !-  .:'  .;."  ::.■.*•■:'..  .  \*  .  :.■•'•**;.  *  ■■  it 
that  IL•r'^r  hills  L-'r  --^r.  f  r.  :  .;.  ;  .:'■;*':.  '..',•:.  '  •  .'  ' 
of  iLe  'Iril'^  :  tl-r:^  *-^ii-  :.  .   :   ;      -•,;. .    .  •      '.-■'.  •'  '••    '••.''» 

supi-:*^  tljit  ti-rT  Tr:-  ^  -.  :.■;,-     •      .  .-  *;    /    ./    '.  .  •' .  -     .. 

bv  \Z-^    *■:•—   1    -  ■»      -     -      -        -  '-        ..  .     -^  .  ,.    •  .''.:' 

whi-i  tl-7     T  -It-"  "^•-   .— -    '   -    -■•  ■■ '  i  .    ..:.•'.,'.•. 

2^1'- -tZ"  *i.    ~-t.-^       "   ■      ,»  "^  •    '     "  /     *  "  '    • 

re* j"i_r-r  i   ^  ~ -^.' .    ■ :    .  - .  •  .  . ^  .  ■     /  '  .  <    .*      /.   •.' 

\lk  ~\r  •■_•     _.-."_.--  •-'.,.       •    .'; .  ..         ,      ',^ 

cfrl   -        T     .-*'•■-.''■■    ■  .  •  .       .'        ,  ' 

tLrr.r    '.".  1-1       '  J"    •'."*'  .  .         .       ^  ;  .        .       t. 
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on  Aquiclncck  Island.  Wherever  there  is  a  mass  of  rock  wliich  juts 
abruptly  from  the  general  surface,  it  shows  some  of  the  i>eculiar 
marks  of  southward  moving  ice ;  besides  the  universal  smoothing 
and  scoring  of  the  surface,  eacli  of  these  projections  shows  ua 
the  phenomena  of  '^  shock  and  lee  sides,"  and  the  northern  en.! 
is  always  more  worn  than  the  southern  end.  All  the  prcoipitons 
slopes  of  any  considerable  area  are  upon  tlie  faces  away  from  the 
noilhern  side  of  the  masses  to  which  they  belong.  This  sort  of 
evidence  is  visible  in  most  regions  which  have  been  suhjectcil  to 
glacial  action,  but  at  two  points  on  this  island  it  takes  a  shape 
which  has  not  been  observed  at  other  points  on  our  coast.  In  the 
felsite  district  south  of  Newport  Harbor  there  are  many  admir- 
able specimens  of  rounded  bosses  of  rock,  the  ''  roches  moutouee** 
of  the  French  geologists.  These,  one  and  all,  show  on  careful  study 
more  or  less  of  the  shock  and  lee  sides.  There  is  one  of  these  fel- 
site masses  which  has  its  northern  end  riven  into  massive  fragments 
which  have  been  pushed  around  towards  the  south  in  such  a  fash- 
ion as  to  make  the  direction  of  the  force  very  evident.  We  sec 
here  the  prodigious  rending  force  of  the  glacier,  for  there  has 
been  separated  at  one  moment  a  mass  of  rock  sufficient  to  furnish 
at  least  one  hundred  tons  of  boulders  to  the  ice  current. 

The  mass  of  conglomerate  and  associated  materials  knoi\'n  as 
Paradise  Rocks  also  shows  some  interesting  phenomena.  These 
rocks  consist  of  a  set  of  ridges  of  steeply  inclined  beds  of  varying 
hardness,  which  owe  their  position  to  a  number  of  parallel  faults 
extending  in  a  north  and  south  direction  with  a  con3i<lerabIe 
throio^  so  that  the  projecting  edges  of  tlie  rocks  rise  at  shaqi 
angles  to  the  height  of  from  Aft}'  to  one  hundred  and  fift}'  feet 
above  tlie  sea  level.  Carefully  tracing  these  rocks  in  the  direction 
in  whicii  they  are  continued  to  the  northward,  it  becomes  eviflent 
that,  at  the  time  when  they  were  formed,  the  ridges  continueil  for 
several  hundred  feet  to  the  northward  of  the  base  of  the  slojx^ 
which  lead  down  to  the  comparatively  low  land  which  now  boumls 
them  on  that  side.  We  cannot  resist  the  conviction  that  the  pow- 
erful agent  which  has  cut  awa}^  these  solid  masses  of  ro<.*k  was  the 
ice  stream  which  has  so  clearly  scored  their  surfaces  and  left  the 
marks  of  its  power  on  every  square  foot  of  their  remaining 
surfaces. 

Very  little  of  the  surface  of  the  island  remains  in  precisely  the 
condition  in  which  it  was  at  the  time  of  the  coming  of  the  white 


ISMERICAN  HATURALIS 


Vol.V[,  PI  ,V1 


■  .SaH^kfnrHff  Point  •  *• 


■5?     — M- —   S» 


1!» 


JIm/Im«V4fvi^  i 


WI <•  l< KOBD^y^Tv  y^ 


I 

t 
t 


III      VI 


.riiill 


r///// 


ir> 


«?-  .  JU Hi 


121::    i>i)i-«<>i>i 


.....yv> 


.'itt 


pHilUHI-fJIif/       J) 


i»rrtisst'l  Hill 


.  Etnl  (rn*i'uwtvh 


PptoH'ejmui^'f'f'/y 


v.i-9>  -I  .w    M-  5«i  IH     .m  -Win 


.'V..  - />,y  /r.'.'-v  (.0 ^y.y  ■? ■' 7/ ".•■.■/■  .••■•;  ^:7ton 


ON  THE   GEOLOGY   OF  THE   ISLAND    OP  AQDIDNECK.  617 

men  ;  there  can  be  no  doubt,  however,  that  it  was  quite  nniformly 
covered  with  boulders  of  varied  size.  The  thousand  miles  or 
thereabouts  of  stone  walls  which  are  found  upon  the  island  attest 
the  original  abundance  of  these  surface  boulders.  Most  of  the 
larger  masses  have  been  broken  up  in  order  to  be  used  for  building 
purposes,  but  there  still  exist  several  thousand  erratics  having  a 
diameter  of  more  than  three  feet  which  have  been  deported  from  the 
cultivated  lields,  or  lie  in  the  regions  which  are  too  barren  for  cul- 
tivation. If  we  examine  the  sections  in  the  drift,  visible  at  various 
points,  and  notice  the  comparative  variety  of  large  boulders,  it 
seems  no  easy  matter  to  account  for  these  numerous  surface  erratics 
without  resorting  to  some  such  agency  as  floating  ice  operating 
at  the  close  of  the  principal  glacial  period.  This  method  of  ex- 
plaining the  abundance  of  surface  erratics  is  much  in  favor  with 
many  European  geologists.  There  are  many  arguments  against  it, 
however,  which  make  it  in  the  highest  degree  unlikely  that  it  was 
the  main  agent.  On  the  highest  hills  these  boulders  abound  the 
most ;  now  there  is  every  reason  to  believe  that  there  has  been  at 
the  most  not  over  forty  feet  of  subsidence  on  this  shore  since?  the 
beginning  of  the  glacial  period  ;  a  depression  so  considerable  as 
to  have  lowered  the  level  of  the  highest  hills  of  Aquidneck  island 
beneath  the  level  of  the  sea,  must  have  left  some  recognizable 
evidence  of  its  existence.  There  is,  however,  no  evidence  suffi- 
cient of  such  a  change  of  level.  We  can  more  satisfactorily 
account  for  the  facts  by  assuming  that  these  boulders  of  large 
size  owe  their  abundance  to  the  following  causes.  The  rock 
masses  in  the  glacier  which  were  furthest  from  the  rock  bed  would 
receive  the  least  attrition  and  therefore  remain  the  largest  in  size ; 
moreover,  the  continual  wear  to  which  the  upper  part  of  the  drift 
bed  has  been  subjected  has  served  to  wash  away  a  large  quantity 
of  the  mud,  which  forms  a  great  part  of  the  mass,  leaving  the 
pebbles  of  various  sizes  accumulated  on  the  surface.  These  great 
boulders  should,  on  account  of  their  superior  position,  have  been 
riven  from  theu*  parent  rock  at  a  greater  distance  from  their 
present  position  than  the  other  whicli  lies  below  tliem.  It  is  a 
tolerably  safe  conclusion  that  the  lowermost  pebbles  in  the  mass 
which  were  riven  by  the  ice  from  the  bed  rock,  would  be.  the 
last  additions  to  the  accunuilation.  Each  successive  accumulation 
would  lift  the  debris  which  was  already  in  existence,  so  that  while 
in  the   time  immediately  after   its  separation   from  its  bed   the 
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fragment  of  rock  would  be  subjected  to  great  wear,  it  might,  by 
the  Rubposition  of  fragments  more  recently  sundere<l,be  gradually 
lifted  out  of  the  level  of  greatest  attrition  into  a  level  wherr  it 
would  be  carried  without  much  wear.  When  the  rock  over  which 
the  ice  flowed  yielded  fragments  more  rapidly  than  they  were 
ground  up,  the  conditions  would  be  the  most  fiivorable  for  distant 
transportation ;  when,  on  the  other  hand,  if  the  grin<ling  of  tlic 
pebbles  went  on  more  rapidly  than  they  were  supplied,  the  chance 
of  distant  transix>rtation  would  be  small.  This  is  well  illustrated 
over  the  southern  part  of  Aquidneck  island.  Wh«n  the  glacier 
swept  over  the  friable  slates,  the  drift  drawn  from  the  northern 
end  of  the  island  kept  in  security  in  the  upper  part  of  the  dubris; 
when  it  passed  on  to  the  southern  part  of  the  section  where  the 
hard  felsites  and  argillites  were  encountered,  the  packing  of  soft 
shale  was  quickly  ground  up,  and  then  the  syi^nite  pebbles  were  let 
down  upon  the  be<l  rock  and  soon  reduced  to  flne  material.  The 
result  is  that  the  region  known  as  the  neck,  south  of  Newport, 
has  a  \ory  thin  coating  of  drift  matter. 

All  the  boulders,  of  whatever  size  they  may  be  and  at  all  posi- 
tions in  the  debris,  show  evidences  of  abrasion  which  cannot  be 
explained  without  supposing  that  they  were  derived  from  the  floor 
of  the  ice  mass,  and  passed  through  the  inevitable  jostling  which 
must  occur  while  they  were  at  the  bottom  of  the  pack. 

There  can  be  no  question  but  that  the  retreat  of  the  ice  across 
the  section  given  in  this  island  must  have  been,  in  a  geological 
sense,  very  rapid.  The  evidence  is  clear  that  at  one  time  it 
extended  far  to  the  seaward  of  the  southern  end  of  the  island, 
so  far  indeed,  that  we  can  find  no  distinct  evidence  at  this  ix>int  of 
the  great  masses  of  del)ris,  which  must  have  been  depositdl  at 
the  outer  border  in  the  shape  of  a  great  terminal  moraine.  Ah  the 
ice  went  back,  if  its  retreat  had  been  by  successive  steps,  any  of 
which  brought  the  edge  of  the  ice  across  this  island,  the  result 
would  have  been  the  formation  of  a  distinct  terminal  moraine.  It 
cannot  be  said  that  such  a  mark  would  have  been  obliterated  by 
subsequent  changes,  for  the  scratches  which  cover  the  uppermost 
pebbles  oi*  the  drift;  would  surel}*  have  been  worn  away  by  any 
crosjon  which  could  have  had  gi'cat  eflect  on  the  contour  of  the  sur- 
face. We  are  therefore  justified  in  supposing  that  the  glacial  sheet 
retreated  rapidly  and  steadily,  when  it  passed  from  the  surface  of 
this  part  of  our  shore.     It  does  not  seem  as  if  the  term  retreat 
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could  be  used  with  propriety  for  the  simultaneous  melting,  which 
appears  to  have  taken  place  in  the  wliole  section  here.  I  am 
inclined  to  think  that  the  ice  stream,  no  longer  fed  with  glacial 
matter  and  probably  wasted  by  great  rains  and  a  strong  heat, 
gradually  came  to  rest,  and  then  the  same  process  of  decay  slowly 
separated  the  water  from  the  stones,  dropping  them  into  their 
present  resting  places. 

The  evidence  of  a  read  van  ce  of  the  glacial  matter,  not  in  the 
form  of  a  great  sheet,  but  in  the  shape  of  separate  streams,  is  b}' 
no  means  so  clear  here  as  it  is  to  the  northward.  If  it  came  at 
all  it  only  lasted  for  a  short  time,  and  produced  no  considerable 
effects. 

I  am  inclined  to  think,  however,  that  both  the  east  and  west 
channels  gave  passage  to  ice  streams  which  returned  to  them  long 
after  the  main  sheet  had  disappeared.  Tliese  local  glaciers  did 
not,  however,  reach  farther  south  than  the  middle  of  the  islands. 

The  scorings  upon  the  surface  of  the  rock  tell  the  same  thing 
in  all  parts  of  the  island  ;  tlie  general  course  is  from  the  north  by 
west  towards  the  soutii  by  east,  but  the  individual  differences  are 
considerable.  Many  scratches  depart  widely  from  this  range.  In 
the  rude  jostle  which  took  place  at  the  point  of  contact  of  ice 
and  rock,  there  would  necessarily  arise  just  such  changes  of  direc- 
tion as  are  indicated  on  the  rock  surfaces.  There  is  also  a  certain 
accommodation  of  direction  of  slope  to  contour  of  surface  before 
a  stout  boss  of  rock,  where  the  flexible  stream  would  turn  a  little 
for  an  easier  escape. 

The  cutting  of  the  scratches  is  not  as  deep  as  in  more  northern 
regions  ;  there  is  nothing  like  the  long  deep  drawn  grooves  of  north- 
em  Vermont,  or  the  region  about  the  Great  Lakes.  This  may  be 
due  as  much  to  the  prevailing  weakness  of  the  cutting  tools,  the 
pebbles,  as  to  a  difference  in  the  energy  of  movement  of  their 
setting,  the  ice.  On  Price's  neck,  a  singularly  good  specimen  of 
glacial  erosion,  the  scratches  are  quite  distinct  and  the  amount 
of  surface  which  shows  ice  action  unusually  large.  The  point  of 
greatest  interest  connected  with  this  locality  is  found  in  the  evi- 
dence it  affords  concerning  the  depression  of  this  region  since  the 
time  when  these  furrows  were  graven.  If  it  had  been  for  any 
considerable  time  beneath  the  sea  it  would  have  surely  been 
changed  from  its  present  character.  I  believe  that  most,  if  not 
all  of  it,  was  beneath  the  sea  at  the  time  when  the  glacial  sheet 
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passed  away,  but  the  reelevation  was  so  quick  that  even  tliesc 
faiutly  traced  lines  were  not  worn  away.  Equall}'  strong  is  Ihe 
evidence  they  give  concerning  the  neanu^ss  of  the  time  when  tlio}' 
were  made.  Although  the  rock  is  not  tlie  most  enduring,  having 
a  considerable  tendency  to  s'.iatter,  the}'  stand  almost  as  fresh  as 
the  carvings  on  Egyptian  stones. 

In  attempting  to  measure  the  influence  of  the  glacial  action 
upon  this  region  the  first  question  which  arises  is  whether  we  arc 
to  refer  the  whole  of  the  erosion  which  is  clearly  to  be  attributeil 
to  this  agent  to  the  action  of  the  ice  time  which  immediately 
preceded  the  present  geological  period,  or  must  look  upon  it 
as  having  been  in  part  the  work  of  more  ancient  glacial 
periods.  Besides  the  general  argument  that  there  is  a  great 
improbability  in  the  supposition  that  there  has  been  but  one  glacial 
period  in  the  earth's  histor}",  we  have  other  reasons  for  believing 
that  glacial  action  has  been  a  constantly  recurring  element  in  the 
successive  geological  stages.  The  hypothesis  of  Mr  Croll,  which 
up  to  the  present  time  is  the  most  satisfactor}'  theory  that  has 
been  presented  to  account  for  the  coming  of  the  ice  time,  makes  the 
change  depend  entirely  upon  the  alteration  in  the  eccentricity  of 
the  earth's  orbit,  and  the  change  in  the  place  in  that  orbit  when  the 
northern  and  southern  hemispheres  get  their  winter  and  summer 
exposures  to  the  sun.  Whether  these  h^'potheses  prove  well 
founded  or  not  there  can  be  no  doubt  that  the  past  geological 
record  shows  us  evidences  enough  of  glacial  action.  Every  great 
conglomerate  is  in  itself  such  evidence  ;  nothing  but  a  glacial  period 
is  competent  to  produce  or  transport,  into  their  present  position, 
such  masses  of  pebbles  as  make  up  the  conglomerate  which  is  found 
in  the  carboniferous  rocks  of  this  island.  At  almost  every  stage  in 
the  earth's  history  we  have  the  same  sort  of  accumulations.  They 
abound  in  the  primordial,  are  frequent  in  the  pahvozoic  and 
mesozoic,  and  numerous  in  the  tertiary.  The  Roxburj'  conglome- 
rate found  in  the  town  of  that  name,  and  over  a  large  part  of 
the  south  and  west  shores  of  Massachusetts  Bay,  is  so  much  like 
the  modern  drift,  that  at  one  point,  where  it  is  rather  more  inco- 
herent than  usual,  the  eye  does  not  at  first  readily  detect  the  dif- 
ference between  the  glacial  Ijcds  of  the  geological  yesterday  and 
the  underlying  conglomerate  of  the  primordial  time,  so  close  is 
the  physical  connection  of  these  beds  which  are  separated  by 
neai'ly  the  whole  life-bearing  section  of  the  earth's  crust. 
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The  fact  noticed  in  tlic  paper  on  the  Topography  of  Aquiilneck 
Island  (see  Vol.  vi,  page  518),  that  the  streams  on  tliis  island 
have  the  arrangement  natural  to  a  local  water  system,  shows  tlmt 
the  channels  which  separate  it  from  the  main  land  had  been  exca- 
vated before  the  last  glacial  perio<l.  Now,  as  we  have  already 
seen,  these  channels  have  a  shape  which  can  only  be  accounted  for 
by  supposing  that  they  were  formed  by  the  excavating  power  of  ice. 
Therefore  we  are  compelled  to  suppose  that  there  was  an  ice  action 
anterior  to  the  glaciai  period  which  gave  wa}'  to  make  our  present 
time.  If  this  be  true  of  tliis  section  of  our  fiord  zone,  it  is  likely 
to  be  true  for  a  large  part  of  the  topograph}'  of  our  shores  which 
is  dependent  for  its  shape  upon  ice  action.  It  would  be  imprudent 
to  rest  so  large  a  determination  upon  such  a  small  basis  of  obser- 
vation ;  the  question  is,  however,  one  which  invites  the  consid- 
eration of  all  those  who  are  interested  in  working  out  the 
histor}'  of  our  continent.  Nor  is  the  problem  one  of  local 
interest  alone ;  our  whole  conception  of  the  conditions  under 
which  life  has  been  developed  and  the  successive  sheets  of 
strata  laid  down  will  be  greatly  modified  by  such  a  view  of  the 
past  as  would  be  forced  upon  us  when  we  recognized  glaciation  as 
a  constant  factor  in  the  evolution  of  the  piiysical  and  vital  his- 
torj'  of  our  earth.  We  need  some  conceivable  agent  whereby  the 
life  of  the  past  could  have  been  subjected  to  ever  varying  conditions. 
If  it  has  been  driven  in  endless  chase  from  equator  to  poles 
by  the  alternating  changes  of  heat  and  cold,  these  variations  would 
have  succeeded  each  other  with  startling  rapidity.  This  view  is 
consonant  with  all  we  know  of  life  in  the  past ;  it  furthermore  seems 
in  the  highest  degree  fitting  that  life,  the  product,  the  localization 
of  solar  energ}',  should  find  the  spur  that  drove  it  onwards  and 
upwards  in  the  changes  of  its  motive  force. 


on  tiik  cause  of  deterioration  in  some  of 

our  native  grapt:-vines,  and  one  of  the 

probable  reasons  why  european 

vines  have  so  generally 

failp:d  with  us. 

[Concluded  fW>in  page  544.] 
BY   C.  V.  RILET. 

Means  of  Contagion  from  one  Vine  to  Another. —  The 
youug  lice,  whether  hatched  upon  the  roots  or  in  the  galls,  are 
quite  active  and  crawl  ahout  for  some  time ;  and  that  the^*  will 
spread  from  one  vine  to  anotlier,  either  under  ground  upon  the 
roots  or  on  the  surface  of  the  ground  during  the  night,  is  highly 
probable.  Such,  however,  cannot  be  the  mode  of  spreading  from 
one  vineyard  to  another;  for  were  it  so,  the  malad}'  couhi  not 
possibly  have  assumed  such  proportions  in  so  short  a  time  as  it 
has  done  abroad.  One  method  of  transport  is  upon  the  roots  of 
seedlings  and  cuttings,  but  the  insect  cannot  in  this  manner  find 
its  wa}'  to  an  old  vineyard,  and  there  must  be  still  another  means. 
Here  we  come  to  that  part  of  the  natural  .history  of  our  loose 
which  must  assume  the  form  of  hypothesis  until  further  obsen'a- 
tions  shall  be  made.  In  this  country  the  malady  is  general,  but 
in  France,  where  it  is  still  spreading  from  one  place  to  another, 
they  have  a  good  opportunity  to  watch  its  progress ;  and  PlancboD 
fiiuls  that  it  always  commences  at  certain  circumscribed  points 
and  spreads  from  these  points  in  more  or  less  regular  circles. 
There  is  no  way  of  accounting  for  these  nuclei — these  starting 
points  in  the  centre  of  an  old  vineyard  that  never  showed  signs  of 
the  disease  before,  except  on  the  liypothesis  of  the  winged  insect 
having  flown  tlicre  and  started  the  colony. 

We  have  already  seen  that  certain  individuals  of  the  root-inhab- 
iting type  become  winged.  Why  these  individuals  become  winged 
while  others  never  do,  is,  perhaps,  not  for  us  to  understand.  Sig- 
noret  ventures  the  Lamarckian  suggestion  that  the  need  of  quit- 
ting roots  that  are  alread}'  destroyed  may  be  one  reason,  and  the 
pupaB  are  certainly  found  more  particularly  on  badly  infested  roots. 
All  plant-lice  multiply  agamically  during  the   summer  months 

(622) 
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while  they  are  abundantly  nourished,  but  towards  winter  when,  by 
this  mode  of  reproduction,  and  by  the  diminishing  nutriment  in 
the  dying  foliage,  the  lice  become,  so  to  speak,  exhausted,  then  lo 
and  behold  winged  males  and  females  appear !  Numerous  other 
facts  in  insect  life  such  as  the  production  of  drone  bees  solel}'  from 
unfertilized  eggs,  etc.,  indicate  that  the  winged  male  may  be,  in 
some  way  or  other,  connected  with  defective  vitality' ;  and  Mr. 
Thomas  Meehan,  of  the  "  Gardener's  Monthly,"  has  so  frequently 
observed  such  to  be  the  case  with  plants,  that  he  considers  it  a 
law  "  that  with  a  weakened  vitality  comes  an  increased  power  to 
bear  male  flowers,"*  But  this  throws  no  light  on  the  production 
of  winged  females,  and  here,  as  in  thousands  of  other  instances, 
nature  tells  us  plainly  to  be  satisfied  with  the  facts  without  the 
explanation. 

Our  winged  female  is  a  reality  !  What,  then  are  her  functions  ? 
In  the  breeding  jars  she  invariably  flies  towards  the  greatest 
light,  and  her  large  compound  eyes,  and  ample  wings  indicate  that 
she  was  maile  for  the  light  and  the  air.  We  have  also  seen  that 
she  is  burdened  with  two  or  three  eggs  only,  and  my  opinion  is 
that  after  meeting  her  mate,  her  sole  life  duty  is  to  fl}'  off  and  con- 
sign her  few  eggs  to  some  grape-vine  or  grape-bud,  and  that  the 
lice  hatching  from  these  eggs  constitute  the  first  gall-producing 
mothers. 

1  am  led  to  this  opinion  by  the  fact  that  about  the  middle  of 
May,  in  looking  for  the  galls,  1  always  find  but  two  or  three  to  a 
vine,  and  generally  but  one  to  a  leaf.  These  vernal  galls,  as  one 
would  expect  from  the  greater  vitality  of  the  young  from  ferti- 
lized eggs,  and  the  greater  succuleney  of  the  leaves  at  that  season 
are  much  larger  than  tlie  ordinary  summer  form,  and  generally 
have  a  decided  rosy  tint  on  one  side.  Similar  galls  have  also 
been  found  in  France.  Just  as  many  other  insects  prefer  certain 
species  of  plants,  or  even  certain  varieties  of  a  species,  so  our 
winged  Phylloxera  shows  her  preference  fur  the  Clinton  and  its 
close  allies.  She  occasionally  deposits  her  eggs  on  other  varieties, 
as  1  have  found  the  large  vernal  galls  on  Concord,  Hartford 
Frolitic,  etc.,  and  it  follows  that  she  must  do  so  where  no  rijxina 
vines  occur.  But,  except  on  the  varieties  of  the  latter  species,  the 
young  lice  hatching  from  her  eggs  do  not  seem  to  be  capable  of 
forming  galls  on  the  leaves,  but  make  straightway  for  the  roots. 

♦Proc.  Am.  Ash.  Adv.  St  1.,  1S6;),  p.  256. 
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Only  in  this  manner  can  we  acconnt  for  the  galls  abounding  so 
much  n\ore  on  some  varieties  than  on  others. 

Some  persons  may  wonder  how  a  minute  insect  with  such  deli- 
cate wings,  braced  with  so  few  simple  veins,  as  those  possessed  by 
our  Phylloxera  can  manage  to  fly  tlirough  the  air  to  any  great 
distance;  and  those  who  have  not  witnessed  them  in  flight  are 
ver}^  apt  to  underrate  their  powers  of  volitatiou.  There  is  a 
conical  gall  very  common  on  the  upper  surface  of  the  leaves  of 
our  Shell-bark  hickories.  •  This  gall  is  made  by  a  louse  very 
closely  allieil  to  our  Grape-leaf  gall-louse  and  was  named  Phyt- 
loxera  caryoefolice  by  Dr.  Fitch.*  This  louse  occurs  abundantly  in 
the  winged  form,  and  Aimishes  an  excellent  illustration  of  the 
power  of  the  insects  of  this  genus  to  fly.  Let  any  one  watch 
these  winged  gall-lice,  as  the}'  issue,  during  some  warm  day  in 
June,  from  the  fimbriated  mouth  of  their  gall,  and  he  will  be 
struck  with  astonishment  at  the  facilit}'  and  power  with  which 
they  fly  otf.  They  are  no  sooner  out  of  the  gall  than  the  wings 
begin  to  vibrate  so  as  to  become  invisible,  and  the  insect  suddenly 
darts  away  with  wonderful  force.  They  must  likewise  often  l)e 
carried  great  distances  by  the  wind. 

Again,  it  would  at  first  sight  seem  almost  impossible  for  the 
female  to  deposit  her  loose  eggs  which  have  no  viscous  property, 
upon  a  swaying  leaf,  but  this  very  feat  is  accomplished  b}*  another 
little  louse  of  the  same  genuSjf  which  may  be  found  dci)ositing  its 
eggs  all  through  the  summer  months,  on  the  under  side  of  the 
leaves  of  our  young  Post  oaks. 

Probable  Reason  why  its  Injuries  are  Greater  in  Europe 
THAN  WITH  us. —  It  is  a  well  recognized  fact  among  careful 
observers,  that  in  the  natural  state  there  is  a  greater  harmony 
between  the  fauna  and  flora  of  a  country  than  in  the  more  arti- 
ficial state  that  civilized  man  induces  b}'  cultivation.  Through  a 
long  series  of  ages,  the  species  least  able  to  contend  in  the  struggle 
for  life  ''  go  to  the  wall,"  until  at  last  1)}^  a  process  of  elimination, 
the  balance  is  stnick  and  we  find  the  animal  and  plant  world  well 
adapted  and  adjusted  to  each  other.     For  this  reason  tlie  native 

•Rep.III.  §lfi6. 

t  This  is  a.specicH  of  Phylloxera,  which  is  yet  undoscrlhed  but  which  M.  J.  Llcht4rrl^tein 
prqponee  to  call  Ph.  Rileyi.  It  iufe^ts  the  leaves  of  our  Post  oak  Tery  murh  id  the 
same  manner  as  the  European  Ph,  quercu$  infests  their  oaks— causing  a  similariy 
pale  speckled  appearance  of  the  ui)i>er  side  of  tlie  leaves.  It  differs  ttom  all  described 
species  in  the  great  length  and  prominence  of  the  tubercles. 
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yines  which  now  flourish  in  this  country  ftre  those  which  have 
fought  the  long  battle  in  the  past  and  have  best  resisted  the  enemy. 
They  are,  in  short,  'best  adapted  to  the  circumstances,  and  by 
their  more  vigorous  nature  resist  the  hypertrophy  of  the  bark 
caused  by  the  punctures  of  the  lice,  and  form  new  bark  under 
it.  The  European  vines,  on  the  contrary,  are  not  only  of  a  more 
highly  improved  and  tender  character,  but  have  not  been  accus- 
tomed to  the  disease.  They  consequently  succumb  more  readily, 
on  the  same  principle  that  many  diseases  that  are  comparatively 
harmless  among  civilized  nations,  acquire  greater  virulency  and 
play  fearful  havoc  when  introduced  among  savage  or  hitherto 
uncontaminated  peoples. 

There  may  be  other  reasons  such  as  the  different  modes  of 
culture  and  diflferences  of  soil ;  for  in  the  French  districts,  so  l)adly 
affected,  the  vines  are  either  grown  with  a  single  stake  or  no  stake 
at  all,  and  their  soil  is  generally  much  poorer  than. ours.  In 
America,  also,  we  know  that  there  are  several  natural  enemies  of 
the  louse,  and  these  checks  have,  in  all  likelihood,  never  been 
imported  into  Europe  with  their  prey.  That  the  louse  will  in 
time  find  enemies  and  lose  its  acute  power  of  doing  harm  even 
in  Europe,  is  highly  probable ;  and  M.  Planchon  has  already 
noticed  that  the  infested  vines  in  the  latter  invaded  departments 
of  Gard  and  llerault  retained  a  comparatively  greener  color 
than  in  that  of  Vaucluse,  first  invaded.  Such  has  been  the 
history  of  the  Hessian  ily  and  a  number  of  other  insects  im- 
ported into  this  country.  These  are  the  explanations  I  ven- 
ture, and  whether  they  be  generally  accepted  or  not,  the  facts 
remain. 

Outward  and  more  visible  Effects  of  the  Root  Disease. — 
As  long  as  the  lice  are  confined  to  the  more  fibrous  roots  which, 
in  a  measure,  are  renewed  each  year,  the  vines  show  no  decided 
outward  signs  of  the  malady,  which  may  then  be  considered  in  its 
incipient  stage.  As  they  become  multiplied  and  fasten  on  to  the 
larger  roots,  their  work  becomes  more  visible  in  a  sickly,  3'cl- 
lowish  appearance  of  the  leaf;  and  a  reduced  growth  of  the  vine 
is  the  result.  As  the  roots  waste  away,  these  symptoms  become 
more  acute,  and  at  this  stage  of  the  disease  the  lice  have  gene- 
rally left,  so  that  when  tiie  vine  is  about  dying  it  is  often  difficult 
to  find  any  trace  of  the  cause  of  death.  On  the  rotten  roots 
little  eight-legged  mites  are   frequently  met  with,  and   they  are 

AHER.  naturalist,  vol.  VI.  40 
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also  to  be  found  in  the  galls.  They  may  always  be  distinguiabed 
from  the  true  lice  by  their  white,  or  dirty-white,  color. 

Practical  Suggestions. — Last  year,  from  the  knowle<lgc  we 
then  had  of  this  insect  in  this  country  I  recommended  the  destruc- 
tion of  the  Clinton  vine,  where  other  and  better  varieties  suc- 
ceeded as  well.  This  advice  was  given  in  order  to  get  rid  of  the 
galls,  and  wherever  it  has  been  followed  it  has  had  the  desired  effect. 
It  was  given,  however,  under  the  impression  that  the  lice  would 
not  attack  the  roots  except  where  the  leaves  were  covered  with 
galls  ;  whereas,  in  truth,  the  roots  would  appear  to  be  less  affected 
(at  least  during  the  growing  season)  where  the  leaf-galls  are 
abundant  than  where  they  are  scarce ;  while  the}'  may  be  abso- 
lutely ruined  where  no  signs  of  gulls  exist.  Consequently  there 
is  no  longer  any  urgent  need  of,  or  good  reasons  for,  destroying 
our  Clinton  vines.  B}-  doing  so  we  may  diminish  the  number  of 
galls,  but  we  can  never  exterminate  the  root-lice.  Future  exper- 
iments will  no  doubt  show  that  good  results  will  attend  the  graft- 
ing of  such  varieties  as  are  known  to  be  most  seriously  affected, 
on  to  the  roots  of  less  susceptible  varieties. 

The  insect  should  be  especially  watched,  as  it  is  apt  to  be  most 
troublesome,  on  poor,  gravell}'  or  clayey  soils.  In  deep,  rich  soils 
I  think  there  is  less  danger.  In  France  it  has  been  found  to  be 
less  troublesome  on  sandy  soils,  and  in  my  studies  1  have  always 
noticed  that  minute,  soft-bodied  insects  do  poorly  in  sand.*  The 
greater  the  growth  of  vine  the  greater  the  growth  of  root,  and 
consequently  vines  that  are  trained  on  walls  and  which  thus  inorv 
nearly  approach  the  wild  state,  or  which  are  rendered  vigorous 
b}^  a  rich  soil,  are  least  susceptible  to  the  disease. 

Remedies. —  Destruction  of  the  Gall-Lice. —  From  what  we  have 
seen,  we  may  justly  infer  that  this  insect  cannot  of  itself  s[)read 
from  one  vineyard  to  another  without  going  through  the  gall- 
producing  phase :  and  a  few  galls  on  the  leaves  are,  no  doubt, 
invariably  the  first  signs  of  its  advent,  by  natural  means,  into  a 
vineyard  not  previously  attacked.  By  natural  means,  1  mean 
without  the  aid  of  man's  assistance,  by  which  they  are  introiluceil 
from  one  place  to  another  on  the  roots.     If  these  galls,  therefore, 

*  In  oxainining  the  vine  roots  this  lull  in  some  parts  of  Northern  Illinois,  where  cand 
formed  a  prominent  portion  of  the  soil.  I  found  very  few  root-lice;  except  on  ripariu 
vines  whose  leaves  had  been  covered  with  gnlls.  Even  on  these  the  general  he.tlthad- 
nc88  of  the  roots  indicated  that  they  had  not  been  infestetl  during  the  euinmer,  and 
that  the  lice  had  all  come  ft-om  the  last  galls  of  the  Beaton. 
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could  only  be  found  and  destroyed,  it  would  be  one  way  of  effec- 
tually  heading  off  the  evil ;  and  in  a  new  vineyard  a  little  vig- 
ilance in  searching  for  these  galls  might  save  much  subsequent 
loss  and  labor.  I  shall  not  treat  here  of  the  natural  enemies  of 
the  louse,  which  are  of  such  a  nature  that  they  cannot  be  practi- 
cally controlled  and  increased. 

Destruction  of  the  Root-Lice, —  1  hope  next  spring  to  institute 
a  seriQS  of  experiments  on  the  root-lice,  with  a  view  to  the  discov- 
ery of  a  practical  remedy.  It  were  to  be  desired  that  others 
having  opportunity  and  occasion  would  do  likewise.  Here  is  an 
excellent  chance  for  our  different  agricultural  colleges,  which  have 
greater  means  and  facilities  than  any  one  inclividual  can  possibly 
have.  As  a  guide  to  such  experimeuts,  and  to  profit  as  much  as 
possible  by  the  experience  of  others,  I  will  s^'uopsize  the  results 
of  trials  in  France.  From  these  results,  which  1  give  below,  we 
may  learn  that  no  reliable  and  cheap  remedy,  that  will  destroy 
all  the  lice  after  the}"  have  become  numerous,  has  3'et  been 
discovered ;  and  the  best  advice  that  can  at  present  be  given  is  to 
guard  against  the  insect's  introduction  into  new  vineyards  by 
carefully  examining  the  roots  before  planting.  If  knot&  and  lice 
are  found  upon  them  the  latter  may  be  destroyed  by  the  same 
means  used  against  the  Apple  root-lice  —  /.  e.,  by  immersing  the 
roots  in  hot  soap-suds  or  tobacco-water. 

Preparations  of  carbolic  acid  have,  so  far,  given  most  satisfac- 
tion, and  1  have  great  lioi)es  of  benefit  from  the  saponaceous 
compound  prepared  in  this  country  by  James  Buchan  &  Co.,  of 
New  York.  This  compound  is  not  yet  manufactured  in  France, 
where  they  have  to  use  the  pure  acid  or  the  crystals. 

Carbolic  acid  added  to  water  at  the  rate  of  one-half  to  one  per 
cent,  has  been  successfully  employed,  and  M.  Leenhardt,  of 
Sorgues,  has  by  its  use,  succeeded  in  keeping  his  vineyard  alive 
and  bearing,  while  all  those  around  him  are  destroj'ed.  lie  uses  a 
heavy  bar,  thickened  and  pointed  at  the  end,  wherewith  to  make 
two  or  three  holes,  a  foot  or  more  deep,  around  tlie  base  of  each 
vine.  He  then  fills  these  holes  with  the  liquid,  which  gradually 
permeates  the  soil  in  all  directions.  A  good  post-hole  auger,  such 
as  we  use  in  this  country,  would  work  more  rapidly,  with  the 
advantage  of  compressing  the  earth  less,  but  it  would  do  more 
injury  to  the  roots. 

Oil  of  Cade, — This  empyreumatical  oil,  which  is  common  and 
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cheap  in  France,  when  dissolved  in  any  alkali  (the  urine  of  cows 
being  good  enough)  and  applied  in  the  same  manner  described 
above,  has  also  given  good  results.  A  mixture  composed  of  lime 
and  sulphur  boiled  in  water  at  the  rate  of  about  live  iK>unds  lime 
and  five  pounds  sulphur  to  one  gallon  of  water,  and  applied  when 
hot,  has  been  found  good. 

Alkalies  seem  to  invigorate  the  vines,  but  do  not  affect  the  lice. 
They  are  also  too  costly.  Salt. —  Vines  on  lands  strongly  impreg- 
nated with  salt  have  been  found  to  resist  the  attacks  of  the  lice. 
Acidit  generally  are  neutralized  by  the  lime  which  most  soils 
contain. 

Sulphur  has  been,  thoroughly  tried  without  any  good  results, 
either  upon  the  leaf-lice  or  root-lice. 

Sulphuretted  hydrogen, —  They  have  tried  to  pump  this  into  the 
soil,  but  the  pumps  always  break  and  no  one  would  think  of  going 
to  such  trouble  here. 

Sulphate  of  Iron  is  of  no  account.  SulpJiate  of  Copper  destroys 
the  roots.  Numerous  other  chemicals  have  been  experimented 
with,  but  with  very  little  or  no  success,  and  they  are  besides  not 
applicable  on  a  large  scale. 

Irrigation  and  Submersion  have  been  pretty  thoroughly*  tested, 
and  it  is  doubtful,  even  where  they  can  be  employed,  whether  they 
have  any  other  effect  than  that  of  invigorating  tiie  vines,  as  the  lice 
are,  many  of  them,  found  alive  after  a  submergence  of  mouths. 
These  methods  must  be  considered  conservatives  rather  than 
curatives. 

Resume  of  the  Insect's  History. — We  have  had  in  this  country, 
from  time  immemorial,  an  insect  attacking  our  native  vines,  either 
forming  galls  on  the  leaves  or  gall-like  excrescences  on  the  roots.* 
This  insect  is  polymorphic,  as  many  others  of  its  family  are 
known  to  be.  It  also  exists  in  two  types,  the  one,  which  ma\'  be 
termed  radicicola^  living  on  the  roots,  while  the  other,  which  ma}' 
be  termed  gallcecola^  dwells  in  galls  on  the  leaves.  The  latter  is 
found  more  especially  on  the  Clinton  and  its  allies,  while  the 
former  is  found  on  all  varieties,  but  flourishes  best  on  vines 
belonging  to  the  vinifera  species.  The  gall-inhabiting  t3'pe  was 
noticed  and  imperfectly  described  in  1856,  but  the  root-inhabiting 

• 

*  I  have  been  able  to  trace  them  with  absolute  certainty  as  far  back  a«  1845,  for  in  the 
herbarium  of  Dr.  Engelmann  is  a  specimen  of  wild  riparia  gathered  in  thi^  State  in 
that  year,  the  leaves  of  which  are  dlsllgured  by  the  very  same  gaU. 
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typo,  being  less  conspicuous,  was  unknown  in  this   country  till 
last  year. 

Such  an  insect  is  very  readily  transported  from  one  country  to 
another  on  grape  roots,  seedlings,  etc.,  and  just  as  our  Apple, 
root-louse  (Enosoma  lunigera  Ilausm.)  was  imported  into  Elurope 
towards  the  close  of  the  last  century,  so  we  fmd  tliat  our  Grape- 
louse  was  similarly  imported,  in  all  probability  within  the  last 
decade.  The  mcKle  of  trans[)ort  will  become  all  the  more  intel- 
ligible when  I  state  that  M.  Signoret  showed  me,  last  July,  the  yet 
living  progeny  of  some  lice  which  he  had  placed  in  a  tightly- 
corked  glass  tube  the  year  before ;  and  that  he  had  managed  to 
keep  a  few  alive  for  stud}'  through  the  siege  of  Paris  up  to  the 
time  mentioned. 

Nothing  would  be  more  natural  than  its  intro<luction  at  Bor- 
deaux, where  M.  Laliman  has,  for  a  number  of  years,  been  assidu- 
ous in  the  cultivation  and  trial  of  our  diftcrent  American  vines. 
Or  it  might  have  been  introduced  at  the  nurseries  of  the  Audebert 
Bros.,  near  Tarascon,*  where  all  sorts  of  American  i>lants  have 
been  cultivated  ;  and,  if  I  mistake  not,  M.  Planchon  with  commend- 
able zeal,  has  so  thoroughly  sifted  the  history  of  the  subject  in 
France  that  he  can  trace  the  first  invasion,  with  tolerable  certainty, 
to  a  point  near  this  place,  Tarascon.  It  <loubtless  existed  in 
France  a  few  years  before  its  injuries  attracted  attention,  and  the 
first  notice  of  its  work  was  made  in  the  vineyard  of  M.  de  Penar- 
van,  at  Ville-neuve-les- Avignon,  in  1803.  The  scourge  soon 
increased  and  8i)read,  and  in  18(58  and  1809  acquired  such  dimen- 
sions as  thoroughly  to  alarm  the  great  grape-growing  districts  of 
beautiAil  France.  At  first  all  sorts  of  h^-potheses  were  put  forth 
as  to  its  cause.  Some  l>ook- worms  even  thought  the}'  had  found 
in  this  root-louse  the  Phtlipir  of  the  ancient  Greeks,  but  the  intel- 
ligent labors  of  M.  Planchon  dispelled  all  such  illusions,  and 
and  proved  that  the  Phtheir  of  the  ancients  was  a  true  bark-louse 
{Dactylopiua  longinphnis  Targ.)  of  a  totally  different  nature  and 
still  existing  in  the  Crimea.f 

*M.  Lulimaii,  in  the  CHBay  already  mentioned  (p.  (3),  showa  that  thinnurBcry  lian  not 
exUted  for  nearly  liaeen  yearn :  but  this  fact  does  not  preclude  the  possibility  of  the 
lonse  having  been  first  introduced  there.  It  would  only  indicate,  if  the  spread  of 
the  disease  can  bi>  traced  fVom  that  point,  that  it  existed  in  Fnmce,  without  attracting 
attention,  at  an  earlier  epoch  than  \»  generally  supposed. 

tSee  an  E(*say  entitled  La  Phthiriose  on  Pediculaire  dc  laVignechez  les  Anclens. 
Bolletin  de  la  Soc.  des  Agr.  de  France,  July,  1870. 
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In  this  manner  our  root-louse  was  known  and  stiulied  in  a 
foreign  land  before  its  presence  was  even  suspected  in  this  —  its 
native  country'. 

Conclusion  —  No  Neei>  of  Unnecessary  Alarm. —  Knowledge 
of  the  facts  I  have  here  brought  forth  need  not  alarm  tlie  grafw- 
grower  any  more  than  correct  knowledge  of  some  indisposition, 
hitlierto  incomprehensive  and  consequently  uncured,  should  alami 
the  human  patient.  It  was  only  a  few  years  ago  that  our  eyes  were 
opened  to  the  true  character  of  the  entozoon  known  as  Trichina 
ftjyiraUs,  and  there  can  be  little  doubt  but  that  previous  to  onr 
knowledge  of  this  parasite  many  a  death  occasioned  by  it  was 
attributed  to  other  unknown  causes.  It  may  not  be  more  easy  to 
cure  tiie  disease  now  than  it  was  formerly,  but  we  are,  by  nnder- 
standing  its  nature,  enabled  easily  to  guard  against  ami  prevent  it. 
"  Full  knowledge  of  the  truth,"  says  Helmholz,  "  always  brings 
with  it  the  cure  for  the  damage  which  imperfect  knowledge  may 
occasion."  The  Ph^'Uoxera  has  alwa^'s  existetl  on  our  vines,  and 
those  varieties  which  in  the  past  have  best  withstood  its  attacks 
will  be  very  likely  to  do  so  in  the  future.  The  presence  of  a  few 
lice  on  such  varieties  need  cause  no  fear,  for  the  idea  of  ever 
entirely  exterminating  such  an  insect  from  the  countrj-  must  be 
perfectly  Utopian,  and  all  we  can  do  is  to  watch  and  more  partic- 
ularly care  for  those  varieties  that  most  easily  succumb.  In  the 
future,  the  vine3'ar(list  will  be  enabled,  by  the  revelations  here 
made,  to  trace  to  a  definite  cause  many  a  failure  which  has  hitherto 
been  wrapped  in  conjecture  and  mystery. 

In  thus  calling  the  attention  of  the  grape  growing  community 
to  this  interesting  little  insect,  which  is  sapping  the  roots  of  their 
vines,  my  intention  is  to  do  good  and  not  cause  unne<*essary 
consternation.  Let  me  hope  that  others  may  be  in<luced  to  study 
the  microscopic  plague  and  thus  not  only  assist  to  fill  the  gaps 
yet  occurring  in  its  natural  history,  but  help  us  to  become  lK»tter 
masters  of  it.  Only  those  who  have  witnessed  the  fearful  havoc- 
it  has  made  abroad,  where  in  three  years  it  caused  a  loss  of 
25,000,000  francs  in  the  single  department  of  Vaucluse,  France, 
can  fully  appreciate  its  importance  and  its  power,  under  favoral^le 
circumstances,  to  do  harm. 

I  must  remind  those  who  live  outside  of  Missouri,  that  mv 
observations  in  this  country  have  been  confined  to  different  parts 
of  this  State   and   apply  more  especiall}-  to  this  portion  of  the 
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Mississippi  Valley.  The  insect  occurs,  however,  very  generally 
over  the  country  east  of  the  Mississippi  river,  even  into  Canada ; 
and  there  arc  strong  indications  that  it  proiinces  similarly  injurious 
effects  elsewhere.  To  give  a  single  example:  —  according  to  the 
records,  most  of  the  vinevanls  on  Staton  Island  which  were  flour- 
ishing  in  18G1,  and  which  were  composed  principally  of  Catawba, 
had  failed  in  18C6,  and  Mr.  G.  il.  Moissner,  of  Bushberg,  who 
then  owned  a  vinevanl  on  that  island,  informs  me  that  he  had 
noticed  the  nodosities,  and  that  the  roots  of  the  dying  vines  had 
wastefl  away.*  I  cannot  conclude  without  publicly  expressing 
mv  indebtedness  to  Messrs.  Lichtenstein  and  Planchon,  of  Mont- 
pellier,  France,  for  the  cordial  and  generous  manner  in  which  they 
gave  me  every  facilit3'  for  studying  the  insect  there,  and  witness- 
ing experiments  in  the  field. 
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Recent  Discoveries  in  Okxitiiotomy. —  Tiie  authors'  courtesy 
places  two  verj'  notable  papers  on  our  table.  1.  Prof.  Morse's 
embryological  studies  f  have  furnished  one  of  the  most  important 
contributions  ever  offered  in  this  countrv  to  our  knowledge  oi*  the 
structure  and  development  of  V)irds.  His  entirely  original  re- 
searches, conducted  with  scrupulous  care,  in  the  most  candid 
spirit,  not  only  confinn  the  late  determinations  of  Clegenbaur  and 
other  European  anatomists,  but  take  a  long  step  beyond.  We 
have  from  time  to  time  been  apprised  of  the  author's  progress  in 
the  investigation,  and  since  its  close  have  given  the  subject  the 
closest  scrutiny.  In  stating  the  points  we  believe  that  the  author 
has  established,  we  must  also  indicate  those  that  we  hold  to  be 
still  questionable. 

Prof.  Morse  finds  four  tarsal  bones.  Three  of  these  have  been 
very  generally  recognized  of  late,  although  rejected  or  at  most  not 


♦Since  the  above  was  wrilten,  I  have  li.-toiied  to  an  t»K>*ay  on  (irape«.  by  Mr.  P. 
Manny,  of  Freeport,  Stephenson  connty.  Illinois^.  In  this  essay,  wliich  was  read  before 
the  nilnois  State  Hortieultural  Society,  tlie  writer  states  Uiat  his  Delaware,  Iowa  and 
Salem  vines  lose  their  lower  roots.  He  attributes  this  loss  of  roots  to  the  tenacity  of 
the  Boil  (though  more  likely  owing  to  unseen  root-liee)  and  has  remedied  it  in  a  measure 
by  gnifting  on  Clinton  roots. 

t  On  the  Carpus  and  Tarsus  of  JUrds.  Hy  Kdwakd  S.  Mok.^k,  Ph.  D.  Ann.  Lye. 
Nat.  Hist.,  N.  Y.,  X,  1872. 
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fully  accepted,  by  such  an  eminent  authority,  for  instance, 
Owen,  whom  the  author  very  properly  arraigns  for  his  unphilo* 
sophic  liandling  of  the  carpal-tarsal  homologies.  They  ai-e  two  near 
bones,  auchy losing  together,  and  witli  the  tibia,  serving  to  form  the 
characteristic  avian  bitrochlear  malleoli ;  and  one  far  bone  which 
unites  with  the  metatarsals.  For  these  Prof.  Morse  accepts  the 
determinations  implied  in  Gegenbaur's  nomenclature,  calling  them 
tibiale^  fibular e  and  centrale  (astragalus,  calcaneum  and  naviculare). 
Many  interesting  details  of  the  form,  time  and  mode  of  fusion, 
etc.,  in  different  species  are  given.  Tlie  fourth  bone  is  a  '*new" 
one,  the  recognition  of  which  as  an  integral  element  of  the  avian 
tarsus  we  owe  to  Prof.  Morse.  Authore  have  described  a  so- 
called  **  process  of  the  astragalus"  in  certain  birds,  and  it  has  been 
stated  that  tlie  astragalus  of  higher  vertebrates  represents  the 
tibiale  and  the  intermedium  (of  reptiles),  connate  ;  but  it  remained 
for  Prof.  Morse  to  determine  that  a  certain  "  pre-tibial "  bone  of 
a  species  of  heron,  noted  in  Prof.  W^^mau's  manuscript,  now 
published,  as  finally  uniting  the  astragalus  to  form  a  "  process " 
identical  with  that  described  by  Huxley,  is  a  distinct  tarsal  element 
which,  for  anything  appearing  to  the  contrary,  must  be  identified 
with  the  reptilian  intermedium.  We  consider  this  view  entirely 
reasonable — in  fact,  we  know  of  no  other  warrantable  conchwion 
from  our  present  data,  and  wo  are  thus  prepared  to  adopt  all  of 
Prof.  Morse's  views  respecting  the  composition  of  the  avian  tarsus, 
without  reserve  or  qualification. 

If  we  must  think  that  he  has  not  been  equally  successful  hi 
determining  the  structure  of  the  carpus,  we  are  at  least  prepareil 
to  show  cause  for  our  lacking  faith  in  some  of  his  conclusions. 
Respecting  this  segment  the  author  writes :  '*  In  the  fore  limb 
or  wing  there  are  at  least  four  carpal  bones,  two  in  the  proxi- 
mal scries,  and  two  in  the  distal  series.  When  more  thav  four 
carpals  occur ^  as  in  the''  etc.  The  two  of  the  near  series  are  those 
that  persist  free  in  the  adult  carpus,  well  known  as ''scaphoid" 
(or  " scaplioluuar ")  and  "cuneiform,"  or,  in  better  nomenclature, 
radiate  and  xdnare.  The  two  far  bones  come  of  Prof.  Morse's 
resolution  of  the  so-called  "  epiphysis  of  the  metacaq)al  into  two 
carpal  elements,  one  capping  the  mid-metacarpal,  the  otlier  the 
annularis.  Since  the  metacarpals  of  higher  vertebrates,  excepting 
that  of  the  pollex,  are  well  known  to  lack  a  proximal  epiphysis,  the 
part  in  question  was  early  determined  to  belong  to  the   carpus. 
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though  it  has  been  generally  recognized  as  only  a  single  bone. 
Prof.  Morse's  figures  show  plainly  that  there  are  always  tv:o 
ossific  centres,  an«l  that  the  ossicles  are  often  as  distinct  from 
each  other  as  are  the  metacari)als  they  respectively  cap.  This 
important  point  may  be  considered  as  established.  The  author  is 
uncertain  of  the  homologies  of  these  two  far  bones,  querj'ing  whether 
that  one  capping  the  mid-metacarpal  bo  intermedium  and  centrale 
connate,  or  carpal^  iii  ("  magnum  ")  ;  but  he  provisionally  holds 
it  as  carpale  ti/,  and  the  other  as  carpnle  ii\  as  marked  in  all  his 
figures. 

The  sentence  we  have  italicized  above  will  be  met  with  surprise 
if  not  with  suspicion,  and  we  cannot  believe,  upon  the  data  fur- 
nished, that  more  than  four  carpals  occur.  Indeed,  the  author 
himself  explicitly  records  his  uncertainty  respecting  the  "extra" 
carpals  mentioned  as  apparonily  present  in  Tyrannus  and  Den- 
drojca.  The  piece  marked  "o"  in  figure  47  (Tyrannus)  is  doubt- 
less "  the  result  of  accidental  pressure "  which  separated  it  from 
carpale  m,  while  that  marked  '*  2  "  in  figure  4H  (same  bird)  seems 
unquestionably  presse<l  apart  fVom  radiaJe ;  in  each  case  we  would 
emphasize  the  author's  words :  "it  is  safe  to  reject  its  occun*ence 
for  the  present."  In  the  case  of  Dendro?ca,  we  think  that  the  diflS- 
culty  of  the  supposed  extra  carpal  can  be  satisfactorily  explained. 
Prof.  Morse  has  been  led  to  believe  that  "  the  vhiare  mav  unite 
with  the  ulna,"  because  he  several  times  observed  a  close  mutual 
appression  of  the  two  bones,  and  failed  to  find  an  vlnare  at  all  in 
two  instances.  lUit  in  figure  43,  where  no  ulnare  is  represented, 
we  are  satisfied  that  the  missing  l)one  simply  escaped  the  field  of 
the  microscope;  while  in  figure  44,  the  bone  marked  "/"  and 
supposed  to  be  an  additional  carpal  on  the  radial  side  is,  in  our 
judgment,  the  ulnare  itself  accidentally  displaced  to  the  right.  In 
this  last  figure,  it  will  l)e  observed,  the  author  queries  the  ulnare 
as  having  anchylosed  with  the  ulna ;  but  unless  we  are  altogether 
misinformed,  no  such  anchvlosis  ever  occurs.  In  all  birds,  so  far 
as  we  know,  the  ulnare  persists  free,  and  gives  an  insertion  to  the 
flexor  metacnrjn  vbiaris  (just  as  is  incidentally  shown  in  fig.  34). 
Accounting  as  above  for  the  respective  disagreements  of  figures 
43,  44,  47  and  4M  with  the  others,  all  the  figures  show  clearly  the 
four  carpal  bones  that  the  author  may  justly  claim  to  have 
established. 

Respecting  the  cari)al-tarsal   homologies,  of  which  the  author 
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does  not  specially  treat,  we  should  say  that,  while  the  antiU'py  of 
tibiale  nnd  ulnare  and  of  Jibiilare  iind  radUile  appears  unquestion- 
able, observations  arc  wante<l  to  show  the  relations  of  the  remain- 
ing tarsal  bones  with  those  of  the  distal  carpal  series ;  for  if 
Prof.  Morse  correctl}'  identifies  the  latter  as  carpale  iii  nnd  ii\  these 
do  not  correspond  with  those  of  the  tarsus  determined  as  intense- 
diuvi  and  centraJe. 

This  remarkably  able  paper  is  illustrated  with  two  colore^l  plates 
containing  forty-eight  figures  from  the  author's  accomplishcil  pen- 
cil, representing  exactly  what  he  saw.  We  trust  that  Prof.  Morse 
will  continue  his  admirable  embryological  studies,  and  show  us 
more  new  things.  Ornithology'  has  plentiful  need  of  workers  of 
his  stamp. 

II.  Although  we  only  undertake  to  give  a  complete  record  of 
American  papers  relating  to  ornitholog>',  we  shall  have  frequent 
occasion  to  notice  foreign  publications  of  general  interest  or  siK*cial 
importance.  Prof.  Reinhardt*  makes  an  important  announcement 
respecting  "Toscrochu"  {os  uncinatMm)  observed  by  Magnus  in 
Pha^nicophflBus,  and  which,  he  states,  is  the  same  as  the  oMicuUtm 
lacrymO'palatinum  described  by  Brandt  in  Tach^-pet^s  and  various 
Procellariidce,  He  further  states  tliat  tliis  bone  is  highly  charac- 
teristic of  the  MnsophagidoR^  having  found  it  in  all  the  genera  and 
nearly  half  the  species  of  Turacous.  He  describes  its  peculiarities 
in  detail.  Among  the  Cuculida?,  besides  Phcrnicoplueus.  he  has 
seen  it  in  Zanclostomus,  Rhinortha  and  Pludynamys,  whil>t  it  is 
wanting  in  Centropiis  and  several  American  forms.  In  the  Trogo- 
nidfv^  a  species  has  the  uncinate  bone  "  represented  by  a  slender  fal- 
ciform apophysis  of  the  descending  ramus  of  the  lachrymal,  bending 
towards  the  palate."  Tachypetes  remains  the  only  totipalmatu  binl 
in  which  the  ossicle  is  known  lo  occur — which  is  interesting,  seeing 
that  the  frigate  alone  of  Stegnnopodes  is  petrel-like  in  superficial 
aspects.  The  bone  appears  to  be  as  characteristic  of  the  /V'M-*7/ar- 
iidfp  as  of  the  Turacous,  occurring  in  nearly  all  of  the  genera  of 
that  family,  though  among  the  "  stormy  petrels  "  (Thalassitlroma 
AucT.)  it  is  merely  represented  by  a  ligament ;  but  what,  if  any, 
relationsliip  it  may  indicate  does  not  appear.  I*rof.  Keinhardt 
agrees  with  Brandt  that  the  function  of  the  bone  relates  rather  to 
\\\i\  olfactory  than  to  the  visual  apparatus. 

*  Om  en  hidtil  ukjendt  Knoijle  i  Iloredskalten  hox  Tttrakocrne  (.Mii*'ophHfci<U*^).  «*to.  Af 
J.  Reinhardt.    Vidensk.  Meddcl.  f.  <1.  Naturli.  Foreu.    KJobenhavo.  Ib71. 
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The  author  takes  the  opj)ortunity  of  correcting  Huxley's  hasty 
generalization  respecting  tlie  absence  of  basipterj-goids  in  Procel- 
lariidte-an  error  which,  liowever,  had  been  already  exposed.* 
Although  these  processes  are  absent  in  Diomedea  and  rudimentary 
in  "Thalassidroma,"  they  are  well  developed  in  otlier  genera ;  and 
the  fact  is,  that  basipterygoids  are  highly  characteristic  of  the 
Procellariidw,  —  Elliott  Coues. 

Guide  to  the  Study  of  Insects.! —  A  third  and  revised  edition 
of  this  work  has  appeared  with  a  few  changes  and  additions 
of  considerable  importance.  The  author  calls  attention  to  the 
change  in  his  views  as  to  the  number  of  segments  in  the  head  of 
six-footed  insects ;  there  being  four  instead  of  seven.  A  brief 
account  of  the  recent  discovery  of  Parthenogenesis  in  the  pupa 
of  a  Chironomus  is  given  ;  and  also  of  wax-secreting  glands  lately 
found  in  wax-producing  insects,  /.  c,  the  bees,  aphides  and  bark 
lice  {Coccldin),  Moreover  a  correct  figure  of  the  caterpillar  and 
chr^'salis  of  Melittva  IlarriHii^  takes  the  place  of  the  incorrect 
representation  in  the  first  two   editions,  while  a  short  notice  of 

# 

the  worm-like  mites,  LinfjuntuUmt,  is  inserted. 

The  Appendix  consists  of  illustrated  notices  of  the  early  stages 
of  certain  ichneumon  parasites  ;  of  the  embryonal  membranes  of  in- 
sects ;  of  the  development  of  the  louse  :  the  mo<le  of  foruuition  of  the 
wings  of  insects  ;  of  Paolia,  a  remarkable  fossil  carboniferous  insect 
and  of  abdominal  sense  organs  of  certain  insects,  while  sketches 
of  Schiodte's  new  classification  of  the  Ilemiptera,  and  Thorell's 
arrangement  of  the  spi<lers  are  present(»d.  Two  plates  are  added, 
illustrating  injurious  and  beneficial  insects.  Two  other  steel 
plates,  one  of  lice,  the  other  of  Thysanura  are  added,  and  several 
new  species  of  insects  referred  to. 

TuE  Desmids.J  Microscopists  will  welcome  this  beautiful 
memoir  on  the  desmids  of  Sweden.  It  will  be  invaluable  to 
American  observers,  as  there  is  so  much  similarity  between  the 

*  By  T.  Halk  Stukets.     Troo.  Phila.  Aoad.,  IHTO.  s'l. 

t  Guide  to  the  Study  r>f  Inserts,  ami  a  Treatise  od  tho:<c  inJurioiiH  an<l  beneficial  to 
Crops:  for  the  Ufe  or  <N>lleKOH,  Fiirm-SchotilH,  uiid  AKricultiiriHts.  By  A.  S.  I*uckard, 
Jr.,  M.I).  With  l.*}  i)lat<>H  and  070  woodcuts.  Third  edition.  Salciu.  1H72.  8vo.  pp. 
715.    Price  reduced  to  |u'>.(H). 

t  De  DesniidiaeeiH,  (iua>  in  Suecia  inventa'  Hunt.  Obhorvationefl  critica?.  Auctore 
P.  M.  Lumlell.  Cum  tabu] in  V,  pp.  100.  Nova  Acta  or  the  Rtiyal  Society  of  Sciences  of 
Upsala,  4to,  1871. 
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(lesmid  floras  of  the  two  countries.    It  is  written  entirely  in  Latin. 
Five  excellent  plates  illustrate  the  paper. 

BOTANY. 

Lemna  polyrrhiza. —  While  botanizing  last  week  on  the  Flattc 
river  in  Nebraska,  I  found,  near  Fremont,  large  quantities  of  i>ft<iia 
polyrrhiza^  and  upon  close  inspection  to  my  great  joy  found  many 
specimens  in  bloom.  As  this  is  rarely  found  in  bloom,  it  may  per* 
haps  be  deemed  worthy  of  record.  I  secured  specimens  which  I 
shall  be  glad  to  distribute.  I  may  as  well  mention  also  that  in  the 
same  trip  I  found  Euphorbia  marquiata  in  great  abundance  in 
western  and  northwestern  Iowa,  though  Prof.  Gray  puts  it  as  far 
west  as  the  "  plains  of  Kansas  and  Nebraska."^ — C.  E.  Bessey,  lonn 
State  Agricultural  Coll. 

New  Botanical  Woiucs. — A  new  part  of  Benthamand  Hooker's 
"  Genera  Plantarum "  is  in  the  printer's  hands,  as  we  leam  from 
Trimen's  "Journal  of  Botany,"  and  is  expected  to  be  out  by  the 
end  of  October.  It  will  comprise  Rubiacse,  Compositse,  and  the 
intervening  orders. 

Mr.  M.  C.  Cook's  new  journal  "Grevillea,"  devoted  to  Grj'pto- 
gamic  Botany  and  its  literature,  contains  much  that  will  interest 
American  botanists.  The  August  number  continues  Mr.  C.  A. 
Peck's  "New  York  Fungi,"  and  announces  that  a  series  of  papers 
on  North  American  Fungi,  by  Rev.  J.  M.  Berkeley  will  be  begun 
in  the  September  number. 

We  have  received  the  first  number  of  the  "  Transactions  of  the 
Imperial  Botanic  Garden  at  St.  Petersburg,"  an  octavo  of  164 
pages,  printed  partly  in  Russian  and  parti}'  in  Latin. 

ZOOLOGY. 

ToRNARiA,  THE  YOUNG  STAGE  OF  Balanoglossus.  —  The  devel- 
opment of  Tornaria  has  at  last  been  solved.  As  is  well  known 
Mil  Her,  Krohn,  Fitz  Miiller  and  myself  have  considere<l  it  a  star- 
fish embryo.  The  analogy  between  a  Brachiolaria  and  Tornaria 
seems  complete  and  no  one  questioned  the  position  of  the  latter 
till  Metznikoff  in  1870  was  fortunate  enough  to  rAise  Tornaria  to 
a  later  phase  of  development  —  to  his  astonishment  it  changed 
into  an  annelid.     Of  course,  in  view  of  the  affinities  (flrst  sug- 
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gestcd  by  Huxley)  of  the  worms  and  echinoderms,  it  was  most 
important  that  MetznikofTs  observations  shouhl  be  repeated,  and 
if  possible  the  genus  of  annelids,  of  which  Tornaria  was  the 
3'oung,  accurately  ascertained.  The  annelid  raised  by  Metznikolf 
was  most  pecidiar  and,  in  absence  of  other  evidence,  he  suggested 
the  possibility  of  its  being  a  young  Balanoglossus.  I  have  been 
able  this  summer  to  raise  Tornaria  and  to  obtain  young  annelids 
somewhat  older  than  those  observed  by  Metznikoff,  tracing  at  the 
same  time  the  development  of  the  branchiaj  as  diverticula  from 
the  oesophagus,  and  also  to  find  the  young  annelid  of  Tornaria  a 
species  of  Balanoglossus  (of  which  the  adult  is  (juite  common  at 
low  water  mark  at  Newport  and  at  Beverl}',  Mass.),  but  slightly 
older  than  those  raised  directly  from  the  Tornaria  stage.  The 
details  of  this  interesting  embryology  will  shortly  be  [)ublished. 
—  A.  AoAssiz. 

The  Peculiar  Coloration  of  Fishes,  mentioned  by  your  cor- 
respondent Richard  Bliss,  is,  it  appears  to  me,  susceptible  of  easy 
explanation.  The  pigment-cells  containing  the  brilliant  crimson, 
adorning  the  skins  of  cyprinidai  and  other  fishes,  are  readily 
opened  and  closed  under  excitement  and  other  influences.  '  When 
brilliant  Cyprinid  are  confinecl  in  aquaria  they  speedily'  lose 
their  color  by  the  closing  of  the  cells,  but  it  may  be  readily  re- 
stored by  scratching  the  surface  with  the  point  of  an  instrument, 
which  reopens  the  cells.  Even  specimens  freshly  placed  in  weak 
alcohol  may  sometimes  be  made  to  display  bright  color  by  the 
same  process.  When  the  alcohol  is  strong,  it  may  so  contract  the 
surrounding  tissue  as  to  expose  the  contents  of  the  cells,  as  in 
the  case  ol)served  by  Mr.  Bliss.  —  Edw.  D.  Cope. 

A  New  Species  of  Passerculus  from  Eastern  Massachusetts. 
In  December,  18G8,  1  took  a  sparrow  at  Ipswich  which  was  then 
supposed  to  be  Centronyx  Bairdii,  In  the  autumn  of  1870,  I  took 
two  more  of  the  same  species,  also  at  Ipswich ;  but  upon  visiting 
the  Smithsonian  Institution  this  spring  and  comparing  these  speci- 
mens with  the  original  C  Bairdii,  I  have  come  to  the  conclusion 
that  they  are  specifically  distinct.  They  are  closely  allied  to  the 
savanna  sparrow  and  evidently  belong  to  the  same  genus ;  I 
therefore  propose  to  name  the  Massachusetts  bird  Pdsserculus 
princeps,  the  large  barren  ground  spaiTow.  The  Centronyx  Bairdii 
should  also,  I  think,  be  referred  to  the  genus  Passerculus,  for  I  can 
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see  uo  good  generic  cbanicter  by  whicli  it  can  be  sepanite^l.  A 
description  and  figure  of  this  new  Tasserculus,  will  be  found  in  the 
"Naturalists'  Guide"  (page  112)  uuder  the  name  of  Centrtmyx 
Bairdiiy  with  a  history  of  the  capture  of  the  first  specimen  and  also 
an  account  of  how  this  name  came  to  be  apt)lied  to  it.  It  will  like- 
wise be  understood  that  the  name  of  Centronyx  Dairdii^  given  in  a 
notice  in  the  May  number  of  the  Naturalist  (page  307)  by  Mr. 
Brewster,  should  read  Passerculas  jmnceps. 

The  Thalasaeua  Haveliij  mentioned  by  Mr.  Brewster  in  the  same 
article,  should  also  read  Sterna  Forsteriij  for  I  have  become  con- 
vinced by  carefully  studying  a  large  number  of  specimens  that  the 
ThaJasseus  Havdii  =:  Sterna  Haceiii  of  authors,  is  the  young  of 
Sterna  Forsterii,  —  C.  J.  Mayxard. 


GEOLOGY. 

Oil  Creek  Petroleum  known  in  the  last  Century. — At  a 
meeting  of  the  California  Academy  of  Sciences,  July  l^th,  Mr. 
R.  £.  C.  Stearns  presented  a  communication,  embodying  the 
following  extract  from  the  Massachusetts  Magazine  published  in 
the  year  1789,  Vol.  i,  p.  416,  showing  that  the  existence  of 
petroleum  in  Pennsj'lvania  was  known  at  that  period  : 

"  In  the  northern  part  of  Pennsylvania,  there  is  a  creek  called 
Oil  Creek,  which  empties  into  the  Alleghany  river.  It  issues 
from  a  spring,  on  the  top  of  whicli  floats  an  oil  similar  to  that 
called  Barbadoes  tar ;  and  from  which  one  man  may  gather  several 
gallons  in  a  day.  The  troops  sent  to  guard  the  western  posts, 
halted  at  this  spring,  collected  some  of  the  oil  and  bathed  their 
joints  with  it.  This  gave  them  great  relief  for  the  rheuin:itism 
with  which  they  were  aillicted.  The  water  of  which  the  troops 
drank  freely  operated  as  a  gentle  purge.' 


»» 


MICROSCOPY. 

Successive  Polarization  of  Light.  —  This  curious  scientific 
procedure  has  been  accomplished  in  connection  with  the  onlinai^* 
polarizing  microscope,  by  Mr.  J.  W.  Stephenson.  In  the  seleuitc 
fitting  of  the  polarizer,  between  the  polarizing  prism  and  the  stage, 
he  places,  mounted  so  as  to  have  a  rotating  movement  of  its  own, 
a  truncated  glass  prism  having  its  broadest  face  silvered  by  the 
sugar  of  milk  process,  and  its  other  faces  so  situated  that  light, 
polarized   by  passing   through    the   NicoFs  prism  in  a  direction 
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parallel  to  the  silvered  surface,  is  refracted  on  entering  the  prism, 
meets  the  silvered  surface  at  an  angle  of  72°  and  is,  after  reflec- 
tion, refracted  on  leaving  the  prism  into  a  course  parallel  to  that 
at  which  it  entered.  Some  of  the  curious  elfectij  produced  are 
mentioned  in  the  Transactions  of  the  lio3'al  Microscopical  Society. 

A  Double  Erecting  Binocular.  —  In  the  Report  of  the  Croy- 
don Microscopical  Club,  it  is  stated  that  at  its  last  annual  meeting 
there  was  exhibited  an  erecting  binocular  on  Mr.  Stephenson's 
plan,  made  double  so  that  two  persons  could  examine  the  object 
at  the  same  time. 

Angular  Aperture  of  the  Eye. — It  having  been  carelessly 
assumed  that  in  order  to  obtain  a  perfectly  natural  etl'ect,  the 
lenses  of  a  photographic  camera  must  be  reduced  to  a  linear  aper- 
ture ^j  in.,  the  average  diameter  of  the  pupil  of  the  human  eye, 
and  that  a  large  aperture  gives  objects  dittereutly  from  ordinary 
vision,  Mr.  G.  S.  Cundell  observes,  in  the  ''  Monthly  Microscop- 
ical Journal,*'  that  the  ocular  focus  is  only  about  ^^^  ^^"i  ^^^^ 
therefore  only  four  times  its  linear  aperture.  A  corresponding 
size  of  camera  lens  having  12  inch  focus  would  be  3  inches,  not 
-^j  inch.  Such  a  lens,  so  far  as  aperture  is  concerned,  would  be  as 
free  from  aberrations  and  "'  distortion  "  as  the  human  eye.  For  the 
sake  of  stereoscopic  etfect  he  would  use  a  lens  of  2}  inches  diam- 
eter, that  corresponding  with  the  average  distance  apart  of  the 
human  eyes,  and  reproducing  the  object,  a  head  for  instance,  as 
we  see  it  in  nature,  without  the  hard,  cutting  lines  of  monocular 
vision,  which  all  painters  deprecate  and  avoid. 

NOTES. 

We  take  plciisure  in  calling  the  attention  of  our  readers  to  the 
publication,  in  another  portion  of  this  number,  of  the  several 
memorials  made  to  the  Commissioners  of  the  Central  Park  in  New 
York,  relative  to  Dr.  Hawkins,  and  the  restoration  of  his  work  so 
wantonly  destroyed  l)y  order  of  Mr.  Hilton,  who,  we  understand, 
is  no  longer  in  charge  of  the  works  of  art  and  nature  which  he 
evidently  did  not  have  the  education  fully  to  appreciate.  As  these 
memorials  are  the  expression  of  the  most  cultivated  and  influential 
class  of  citizens  of  New  York,  and  can  but  meet  with  a  warm 
response  throughout  the  country,  we  trust  that  the  present  Board 
of  Commissioners  will  ftilly  realize  the  importance  of  restoring 
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Dr.  Hawkins*  work  and  of  allowing  him  to  extonil  the  verj'  instnio 
tive  series  which  he  had  planned.  Not  only  does  it  devolve  on 
the  Commissioners  to  render  justice  to  Dr.  Hawkins,  but  also,  by 
the  restoration  of  the  work  and  the  reinstatement  of  Dr.  Hawkin^^, 
to  remove  a  blot  from  the  fair  fame  of  American  science. 

It  seems  as  if  the  interference  with  the  work  of  scientific  men  ami 
their  snubbing  b}'  the  "  Heads  of  Departments  "  had  been  epidemic 
of  late,  for  not  only  have  we  to  regret  the  treatment  of  Dr.  Hawkins 
and  Dr.  Parry  in  this  country,  but  also  the  equally  outrageous 
treatment  of  Dr.  Hooker  by  the  Head  Commissioner  of  the  Kew 
Gardens  in  England,  as  lately,  made  jjublic  in  "  Nature."  Are 
we  really  going  back  to  the  early  days  of  science,  when  a  scientific 
man  was  looked  upon  as  a  subject  for  the  mad  house,  or  is  it  owing 
to  the  fact  that  '*  brains  are  scarce  in  liigh  places?" 

We  take  this  occasion  to  correct  an  impression  which  we  find  is 
held  by  some  of  our  readers  relative  to  the  American  Museum  of 
Natural  History,  which  is  supposed  by  many  persons  not  acquainted 
with  the  complex  system  of  the  Central  Park,  to  be  under  the 
same  government  as  that  which  Mr.  Hilton  represented,  an<l  that 
its  officers  were  in  a  measure  responsible  for  the  outrage  jierpe- 
trated.  Such  is  not  tlie  case,  and  we  should  feel  great  regret  if 
any  remarks  of  ours  hatl  been  construed  to  the  disadvantage  of 
that  institution,  which  we  believe  to  be  doing  good  work  and 
worthy  of  all  assistance  from  scientists  throughout  the  country. 

[Wibbingto  give  the  address  by  Prof.  Gray  in  this  number  we  have  been  obliged 
to  postpone  u  large  amount  of  MisccUuneouB  matter  which  was  in  type.  —  KD8.] 
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NOTES    ON    ABORIGINAL    RELICS    KNOWN    AS 

"  PLUMMETS." 

IIT   JOHN    G.    HENDERSON. 

At  various  points  in  the  United  States  from  the  Atlantic  Ocean 
to  the  Pacific,  the  curious  aboriginal  relics  which  form  the  subject 
of  this  paper  have  been  found.  In  the  absence  of  any  other  name 
for  them  they  have  l>een  generally  designated  as  *' Plummets,"  a 
name  suggested  by  their  similarity  to  the  implements  of  that 
name,  used  by  civilized  man,  for  the  purpose  of  determining 
perpendicular  and  horizontal  lines.  Thej'  are  made  of  copper, 
stone  and  iron  ore,  and  are  found  both  upon  the  surface  of  the 
ground  and  at  various  depths  in  the'  earth,  sometimes  as  many  as 
thirty  feet  below  the  surface.  They  have  been  found  in  the 
mounds  of  Ohio,  at  the  foot  of  the  "'  Bluffs"  of  the  Mississippi  in 
apparently  undisturbed  drift  clay,  and  in  the  auriferous  deposits  of 
Table  Mountain,  California. 

A  singular  almond-shaped  flint  implement,  found  among  the 
other  relics  of  art  of  the  mound  builders,  for  a  long  time  puz- 
zled archaeologists,  but  at  length  the  problem  was  solved  by 
finding  a  number  of  them  in  an  Ohio  mound,  lying  side  by  side, 
indicating  that  by  having  strips  of  wood  securely  fastened  on 
each  side,  they  had  once  formed  part  of  a  sword-like  weapon,  like 
what  was  found  in  the  hands  of  the  natives  when  Cortez  landed  in 
Mexico,  and  proved  so  elfective,  that  a  man  could  be  cut  in  two  with 

Entered  mccordln>r  to  the  Act  of  Congress,  In  the  jeiir  1K72,  by  the  Peabodt  Academy  OF 
Science,  In  the  Ofllcti  of  the  Librarian  of  Congress,  at  Washington. 
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it,  or  a  horse  killed  at  a  single  blow.  It  is  described  as  a  ^^  two- 
handed  staff,  about  three  feet  and  a  half  long,  in  which  at  regular 
distances,  were  inserted  transversely,  sharp  blades  of  ilzli  (obsid- 
ian)." Some  accidental  discovery  of  this  kind  may  sometime 
indicate  to  us  the  use  of  these  strange  ^^  plummet"  impioments, 
wrought  with  so  much  care,  and  bearing  such  a  striking  similarity 
to  each  other,  whether  found  in  the  debris  of  the  mountains  of 
California,  the  mounds  of  Ohio,  or  on  the  banks  of  the  Missis- 
sippi. In  the  meantime  we  can  only  speculate  upon  the  uses  made 
of  them,  and  in  this  paper  I  propose  to  enumerate,  describe  and 
figure  some  of  them,  show  the  circumstances  under  which  they 
were  found  and  offer  sotne  conjectures  upon  their  uses. 

Fig.  132  represents  what  may  be  styled  the  t^'pical  form  of 
these  implements.  It  is  made  of  iron  ore,  ground  down  and 
polished,  until  it  is  almost  as  smooth  as  glass.  It  is  one  of  eight 
found  by  Henry  Root,  Esq.,  of  Quincy,  Illinois.  "  They  were 
found  two  miles  north  of  Quincy,  at  the  foot  of  the  Aiississippi 
Bluff,  about  two  feet  fi-om  the  surface,  embedded  in  solid  clay. 
Two  were  found  in  digging  one  post  hole,  and  six  others  within 
a  few  feet."  The  one  figured  *  above  is  in  my  possession,  another 
one  of  the  same  number  very  much  like  it,  is  deposited  in  the 
State  Geological  collection  at  Springfield,  Illinois.  Plrof.  Worthen 
informs  me  that  the  iron  ore,  out  of  which  they  were  manufac- 
tured, was  obtained  from  Iron  Mountain  in  Missouri. 

A  fragment  of  one  found  in  Scott  County,  Illinois,  upon  the 
surface  of  the  earth  was  also  made  of  iron  ore.  The  broken  ends 
are  very  much  worn,  as  if  ground  down  by  hand  or  by  time. 

Another  one  (Fig.  133),  having  the  general  shape  of  figure  132, 
except  that  it  is  much  wider  in  the  widest  part,  was  also  found 
on  the  surface  of  the  earth  near  the  Illinois  River  in  Scott  County. 
The  dotted  lines  are  the  restoration  of  the  small  end.  which  was 
broken  off.  This  was  found  in  a  field  on  top  of  the  bluff  by  Mr. 
Gardner.  Within  a  mile  of  where  it  was  picked  up  is  the  site  of 
an  old  Indian  village,  where  pottery,  arrow  heads,  axes,  etc.,  are 
found.  In  the  burying  ground,  upon  a  hill  near  by,  I  found  traces 
of  funeral  ceremonies  which  were  not  practised  by  the  Indians  of 
this  locality,  when  discovered  by  the  French  in  the  latter  part  of 
the  seventeenth  century.  Upon  opening  a  mound  about  ten  feet 
in  diameter  and  three  feet  in  height,  I  found  as  many  as  eight 

*  All  the  cuts  here  given  ore  of  the  exact  sixe  of  the  implemeoiA. 
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skelelont.  all  showing  distinctly  the  marks  or  Bre.  They  were 
tiirown  together  without  any  regularity  whatever.  There  were 
no  ashes  nor  elmlers  in  the  moun<l.  which  led  me  to  believe  that 
the  bodies  hud  been  burned  near  liy  and  the  charred  remnin^ 
thrown  upon  the  tomb  of  the  person  whose  remains  were  fouu<l 
below  them.  The  bones  of  this  single  indiWdual  were  found  at 
the  base  of  the  mound.  He  {or  rather  she,  for  from  the  skull 
I  Judge  tltal  it  was  a  female)   was  buried  originally  in  a  sitting 


poeture,  but  the  weight  of  the  superincumbent  earth  had  forced 
or  orowdetl  the  Terlobrie  of  the  neek  into  the  biftircation  of  the 
lower  Jaw,  and  had  twisted  tlie  head  down  to  one  side,  so  that 
when  found  the  ekull  was  resting  on  its  side  with  the  face  to  the 
east.  A  skull  remarkably  flattened  by  artificial  means,  or  distorted, 
was  found,  similar  to  that  of  the  Penivian  Child,  plate  Ho, 
10.  of  Or.  Morton's  '•  Crania  Americana."  We  here  aee  eri- 
denee  of  two   practices,  that  of  sacrificing  the   living  upon    the 
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grave  of  tlic  dead,  and  the  distortiou  of  the  skull,  botb  of  wbldi 
were  common  iiniong  tlie  Niit^boz  and  otiii'r  tritws  upoa  tli« 
lower  Mississippi,  but  neitbpr  of  which  was  practised  by  tribes 
living  upou  the  baiilts  of  the  Upper  MissUaippi,  sin«>  ita  di»cov- 
ery.  Whether  the  "plummet"  found  Beur  their  village  belongml 
to  them,  or  to  some  older  ]>opiilation,  can  only  \te  a  mnttor  of 
coiijcuturc.  The  implcnient  is  made  of  a  whitish  limestone  con- 
taining numerous  emuU  juinta  of  Criuoidii. 

A  mueh  smaller  impbuicnt,  but  evidently  used    for  the  Hsma 
puqjose  (t'ig.  11^4),  was  found  sixteen  feet  below  the  nnrface  of  the 
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earth,  in  Brown  County.  Illinois.  Jl  i^  made  of  green  stone. 
■With  it  were  found  a  smidi  stone  scraper  and  a  small  disk.  The 
locality  where  it  was  founci  was  the  bed  of  a  ravine  wlUdi  had 
been  tilled  up  by  soil  washed  from  higher  ground. 

The  one  i-epresented  in  figure  135  is  copied  from  Schoolomft'c 
work.  Vol.  IV,  175.  lie  deecribeB  it  as  "  a  flBhermau'e  rtakw,  of 
the  Pcniicook  tribe,  accurately  wrought  in  atone." 

In  a  moimd  at  Marietta,  Ohio,  "  near  the  fe«t  of  a  skeleton  wu 
found  a  piece  of  copper  (Pig.  13G)  weighing  three  ounces  (now  In 
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the  Museum  of  the  Antiquarian  Society  of  Worcester).  From 
its  shape  it  appears  to  have  been  used  as  a  phimb  or  for  an  orna- 
ment, as  near  one  of  the  ends  is  a  circular  qrease  or  groove  for 
tying  a  thread  ;  it  is  round,  two  inches  and  a  half  in  length,  one 
inch  in  diameter  at  the  centre,  and  half  an  inch  at  each  end.  It 
is  composed  of  small  pieces  of  native  copper  pounded  together ; 
and  in  the  cracks  between  the  pieces,  are  stuck  several  pieces  of 
silver,  one  nearly  the  size  of  a  half  dime.  A  piece  of  ochre  or 
paint,  and  a  piece  of  iron  ore  (hematite)  which  had  the  appearance 
of  having  been  partially  vitrified  (polished)  were  found."  "  The 
body  of  the  person  here  buried  was  laid  upon  the  surface  of  the 
ground,  with  his  face  upwards,  and  his  feet  pointing  to  the  south- 
west. From  the  appearance  of  several  pieces  of  charcoal  and  bits 
of  partially  burned  fossil  coal,  and  the  black  color  of  the  earth,  it 
would  seem  that  the  funeral  obsequies  had  been  celebrated  by  fire ; 
and  while  the  ashes  were  yet  hot  and  smoking,  a  circle  of  flat 
stones  had  been  laid  around  and  over  tlie  body.  *  *  * 

"  The  mound  had  every  appearance  of  being  as  old  as  any  in  the 
neighborhood  and  was,  at  the  first  settlement  of  Marietta,  covered 
with  large  trees.  It  seems  to  have  been  made  for  this  single  per- 
sonage, as  the  remains  of  one  skeleton  only  were  discovered. 
The  bones  were  much  decayed,  and  many  of  them  cnimbled  to 
dust  on  exposure  to  the  air."* 

About  ten  years  ago  one  of  these  implements  was  found,  under 
remarkable  circumstances,  in  Woodbridge  County,  California. 
From  a  paper  read  by  Dr.  J.  W.  Foster  l)efore  the  American  Asso- 
ciation for  the  Advancement  of  Science,  at  Chicago,  1868, 1  extract 
the  following  description.  "  The  w^orkmen  after  digging  thirty 
feet  beloto  the  surface  struck  a  plummet  composed  of  sienite,  ground 
smooth  and  formed  into  a  double  cone,  showing  that  it  was  sus- 
pended by  a  string  and  used  to  determine  perpendicular  lines. 
It  affords  an  example  of  the  lapidary's  skill  superior  to  anything 
furbished  by  the  stone  age  in  either  continent."  The  well  was 
sunk  by  Jeremiah  Wood,  on  the  premises  of  Mr.  McNeely.  But 
if  the  depth  in  the  earth,  at  which  this  specimen  was  found,  is 
calculated  to  impress  us  with  the  great  antiquity  of  these  imple- 
ments, what  shall  we  say  of  those  found  in  Table  Mountain,  in 
the  same  state  ?    In  a  paper  read  by  Professor  W.  P.  Blake,  before 

m 

the  same  meeting  of  the  Association  held  at  Chicago,  1868,  we 

*  Aboriginal  Monuments  of  New  York,  by  £.  G.  Squier. 
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find  tbc  following  description  of  the  mountain  and  the  relics  of 
art  found  in  it,  among  which  were  "some  instruments  reHcmbling 
J)lummets."  Where  the  mountain  now  stands  was  a  valley  trav- 
ersed by  a  river.  Here  ages  since,  there  commenced  a  depoMt 
with  gold,  pebbles,  mud  and  sand.  Volcanic  action  encrusted 
these  with  ashes,  and  at  last  all  was  covered  by  the  lava.  As  the 
valley  filled  up,  the  water  of  the  river  cut  on  each  side  of  the 
accumulating  mass  a  channel  commencing  at  the  base  of  the 
deposit  of  lava.  In  time  it  washed  its  way  until  the  Table 
Mountain  stands  erect  and  two  valleys  are  formed,  one  on  either 
side  of  it.  This  mountain  extends  with  its  flat  summit  for  miles, 
its  surface  edge  being  a  bold  bluff  of  black  appearing  rock,  with 
little  or  no  vegetation  upon  its  plane.  Tlie  thickness  of  the  entire 
deposit  averages  from  one  to  two  hundred  feet,  the  height  of  the 
lava  above  the  newly  formed  valleys  being  from  one  thousand 
to  fifteen  hundred  feet.  The  miner  seeking  the  auriferous  deposit, 
having,  by  sinking  a  shaft,  ascertained  the  greatest  depth  of  the 
whole  deposit,  tunnels  from  the  side  of  the  valley,  and  this  process 
has  brought  to  light  teeth  of  extinct  mammalia  as  well  as  relics  of 
human  art.  Among  these  were  two  stone  objects  which  were  sup- 
posed to  be  shovels  used  in  cooking,  by  placing  them  upon  or  into 
the  burning  fuel ;  a  mortar  or  dish,  some  instruments  resembling 
plummets^  and  several  spear  heads."* 

In  all  the  specimens  thus  far  described,  no  effort  whatever  was 
made  by  the  artist  to  modify  the  form  of  the  implement  for  the 
sake  of  either  ornament  or  novelty,  except  the  Marietta  speci- 
men, which  had  silver  worked  in  the  crevices.  Whether  of  stone, 
copper  or  iron  ore,  it  consists  simply  of  a  double  cone,  with  the 
bulge  nearer  the  base  than  top,  and  a  very  slight  groove  around 
the  small  end,  for  the  purpose  of  tying  the  string  by  which  it  was 
suspended.  Not  even  a  line  or  mark  is  found  upon  their  smooth 
polished  surfaces,  but  the  following  relic  (Figs.  137  and  138)  is  an 
exception  to  the  above  rule.  The  profile  is  neatly  cut  as  if  the 
artist  had  worked  with  a  sharp  cutting  instrument.  The  vertical 
occiput,  retreating  forehead  and  massive  jaws,  give  to  it  a  strong 
Indian  look,  which  is  increased  when  viewed  in  front,  an<l  shows 
that  the  aboriginal  artist  was  attempting  to  carve  in  stone  a  por- 
trait, or  at  least,  that  he  had  succeeded  in  presenting  the  charac- 
teristic features  of  the  Red  Indian.      The  streaks  of  black  paint 

*Ameuican  Xatubaust,  ?oL  II,  p.  888. 
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«boTe  and  below  the  eyes,  tlie  black  eye-balls  and  scalp-lock,  give 
to  it  a  liideouB  look  whii-b,  perhu]>s,  caused  it  to  be  looked  upon 
with  rpvereotial  awe  by  its  superstitiouB  aboriginal  owner,  or  the 
modern  Indian  wbo  perhaps  found  il,  a  relic  of  some  older  race, 
and  finished  It  to  bis  own  liking  by  the  addition  of  the  black  paint. 
A  glance  at  fig.  138,  which  is  a  back  view  of  fig.  137,  shows  that  ihe 
primitive  artist  preserved  as  far  aa  the  nature  of  his  design  would 
admit,  the  general  pluinniet  form  shown  in  the  other  implements 


f^ 


figured  wb  1  tl  e  si  ght  gioovc  around  the  small  end  shows  plainly 
that  ^t  was  to  be  suspended  by  a  string,  and  I  think  ftdly  wai-- 
raata  the  conclusion  that  this  implement  is  but  a  modification  of 
the  plummet,  and  that  tlicy  were  all  used  I'or  the  same  pnipose. 
It  was  found  on  the  suiface  near  the  Illinois  river,  in  Scotl  County 
and  is  now  in  my  possession.  Upon  the  left  side  a  small  piece 
npresented  by  the  dotted  lines,  is  broken  out  and  lost.  When 
thU  is  restored  as  seen  in  figure  138,  the  regular  oval  form  of  the 
plummet  implements  is  plainly  seen,  when  viewed  troia  behind. 
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I  can  imagine  six  different  uses  which  might  have  been  made  of 
these  implements. 

1st.  They  might  have  been  used  as  sling  shots,  a  string  being 
attached  to  the  weapon  and  to  the  wrist,  while  the  implement 
itself  was  grasped  in  the  hand.  While  it  would  make  a  very 
formidable  weapon  by  the  addition  of  weight  to  the  fist,  or  by 
holding  to  the  string  and  striking  with  it,  after  the  manner  of 
civilized  roughs,  a  war-club  would  be  much  more  formidable,  and 
would  be  preferred  where  there  was  no  motive  for  concealment ; 
besides,  it  requires  a  considerable  degree  of  civilization  to  invent 
and  fully  appreciate  the  virtues  of  a  sling  shot !  The  Brown 
County  implement  (Fig.  134)  is  evidently  too  small  for  anything 
of  this  kind,  unless,  like  the  little  flint  an*ow  points,  it  was  used 
by  the  small  boys.* 

2d.  They  might  have  been  used  as  sinkers  for  fishing  tackle. 
Schoolcraft  seems  to  think  that  the  Penacook  implement  (Fig.  135) 
was  used  by  that  tribe  for  this  purpose.  If  this  is  correct,  it  does 
not  prove  that  they  were  originally  intended  for  that  purpose.  1 
myself,  by  casting,  made  of  lead  an  exact  counterpart  of  fig.  132, 
and  used  it  for  a  sinker  for  a  trout  line,  and  it  answered  the  pur- 
pose admirably.  I  did  not  try  the  original  implement,  because 
of  the  danger  of  losing  it,  the  small ness  of  the  groove  rendering 
it  im|X)ssiblc  for  the  fingers  of  a  white  man  to  attach  it  so  firmly 
to  the  line  as  to  remove  the  apprehension  of  its  loss.  The  amount 
of  labor  bestowed  on  the  Marietta,  Quincy  and  Woodbridge  spec- 
imens, and  the  inability  to  fasten  them  securely  to  a  line,  on 
account  of  the  smallness  of  the  groove,  would  lead  us  to  believe 
that  they  were  not  used  for  this  purpose. 

3d.  They  might  have  been  used  in  playing  some  game,  but 
this  is  only  a  possibility.  We  have  no  account  of  any  game 
played  b}*^  either  savage  or  civilized  men  (so  far  as  I  know)  in 
which  any  instrument  of  this  kind  is,  or  could  be,  used. 

4th.     They  might  have  been  used  as  a  sacred  implement  in  the 

*  Since  writing  the  above  I  liave  met  with  the  following  deHcription  of  a  ^ling-stone. 
*'The  Indians  that  inhabit  Ftill  farther  to  the  wo-^twiirl.  a  conntrj*  which  extend^  to  t!  e 
South  Sea,  use  in  flght  a  war-like  ine<trument  that  Is  ver}-  uncommon.  Having  great 
plenty  of  horses,  they  always  attack  their  encniieH  on  hori<ebark.  and  encumber  t)  enc- 
selves  with  no  other  weapon  than  a  ntone  of  middling  size,  curioui^lj  wrought,  which 
they  fhsten  by  a  string,  about  a  yard  and  a  half  long,  to  their  right  arms,  a  little  above 
Uie  elbow.  These  stones  they  conveniently  carr>-  in  their  hands  till  they  reach  tbdr 
enemies,  and  then  swinging  them  with  great  dexterity,  as  they  ride  ftill  siteedf  rever 
fail  of  doinic  execution."— Carrerir*  TruveU  in  Xorth  Amtrica.    1776,  p.  188. 
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performance  of  some  religious  ceremony.  This,  like  the  preceding 
supposition,  is  only  a  possibility,  there  being  no  evidence  what- 
ever from  which  we  are  warranted  in  deriving  such  an  inference. 

4 

5th.  They  might  have  been  worn  as  a  personal  ornament.  If 
they  were  used  for  this  purpose,  it  would  seem  to  me  that  imple- 
ments worked  out  of  iron  ore,  with  the  amount  of  labor  which 
was  bestowed  on  the  Quincy  specimens,  would  be  ornamented 
with  lines  or  figures.  Their  very  plainness  would  seem  to  indicate 
the  practical  use  for  which  they  were  intended.  Besides,  the 
weight  of  those  made  of  iron  ore  would,  at  least,  in  the  estimation 
of  a  white  man,  render  them  inconvenient  personal  ornaments. 

6th.  They  might  have  been,  and  probably  were,  used  for 
plummets.  Their  shape  and  the  groove  at  the  small  end  suggest 
at  once,  to  the  eye  of  a  civilized  man,  that  they  were  used  in  the 
first  instance  for  obtaining  a  perpendicular  line,  and  then  as  a 
level  by  drawing  a  horizontal  line,  at  right  angles  with  the  first. 
This  would  easily  be  accomplished  by  the  use  of  a  wooden  or 
other  square.  It  has  been  suggested,  that  from  the  nature  of  the 
aboriginal  ruins  throughout  the  United  States,  the  primitive 
people  who  made  these  implements  would  have  had  no  use  for 
plummets  but  it  seems  to  me  that  the  fact  that  this  implement 
can  also  be  used  as  a  level,  has  escaped  attention.  Indeed  the 
plummet,  suspended  to  an  upright  fastened  to  a  horizontal  bar,  is 
used  among  us  as  a  level.  That  the  mound  builders  had  the  abil- 
ity to  make  the  square  above  suggested,  we  know  from  the  math- 
ematical accuracy  of  squares  and  circular  enclosures  of  earth 
found  everywhere  in  the  Mississippi  Valle}'.  Whatever  might 
have  been  their  use,  their  great  antiquity  will  not  be  questioned. 
The  Brown  County,  Woodbridge  and  Table  Mountain  specimens 
indicate  that  they  rank  among  the  very  oldest  relics  of  man  found 
upon  this  continent,  while  from  that  found  in  the  mound  at  Mari- 
etta, we  see  that  they  were  at  least  not  unknown  to  the  mound 
builders,  and,  if  Schoolcraft  is  right,  the  Penacook  specimen 
shows  it  to  have  been  used  by  the  modern  Indian. 

[Editorial  Note.  — These  •*  plummets,"  or  •'  sinkers."  as  they  are  more  commonlj 
oaUed  in  New  Knf^lnnd.  are  of  quite  common  occurrence  in  the  vicinity  of  Salem,  and 
we  have  in  the  collection  of  the  Academy  quite  a  number  of  specimens  varying  in  size 
fh>m  an  ounce  or  two  to  several  poumb  in  weight,  but  all  made  on  the  general  pear- 
shaped  pnttem.  though  they  exhibit  about  as  many  modifications  wiUiin  the  shape  as 
shown  by  the  hundreds  of  varictien  of  the  pear  itself.  Local  archscologiHts  here  In 
general  connider  them  as  **  8iuker8,"  principally  fh)m  their  shai>e  and  trom  Uie  fact  that 
they  are  more  often  found  along  the  seashore  than  in  the  interior,  though  not  anfVw- 
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queiitly  met  with  at  a  tUetance  fh>in  tiie  coaht.  The  Tcry  large  niza  of  mmdc  of  th« 
BpccinicnR  would  perhaps  indicate  some  different  uvc  trom  any  pnipohed  by  Mr.  Urn- 
derrton,  and  in  (hct  8ome  of  them  run  80  decide<11y  into  the  (irroup  of  Implementii  rlatu^ 
as  *'  iiectles  "  that  it  Is  almost  impossible  to  draw  the  line  bi>tween  the  two  groiip«, 
which  are  well  marked  by  their  extremes.  The  peculiar  shniw  of  thesi*  ini>trumcnt»  has 
al.40  cammed  thom  to  be  rcprarded  as  weights,  UF<e«l  to  stretch  the  thread  in  spinning. 
This  supposition  is  rendered  very  probable  by  the  fKct  that  stone  weights  hsve  be«a 
Uf^ed  in  spinning,  and  fVom  the  statement  (made  to  nic  in  conversation  by  Dr.  Palmer 
of  Wanliington,  I  think)  that  similar  stones  arc  still  in  use  amimg  the  Indians  of  tiM 
Northwest.  As  it  is  generally  acccpte<l  that  the  Mound  Duilders  were  fBft>nttc«l  Im 
reganl  to  the  spinning  of  fibre  of  some  kind,  and  certainly  of  the  twitting  of  maWriaU 
which  they  could  manufncture  by  some  process  akin  to  weaving,  the  use  of  theae 
implements  as  weights  seems  very  probable,  and  as  household  implements  they  would 
often  be  more  or  less  elaborately  finished  or  carve<l.  For  my  own  part  1  have  fbr 
some  time  considered  them  as  representing,  to  a  gi'eater  or  less  extent,  acronling  to 
size,  material.  Hhai»e  and  finish.  1st.  Pestles.  2d.  .Sinkers.  34l.  Spinning  wefghfa*.  4tb. 
Ornaments.  That  Uieir  principal  use  was  as  **  plummets ''  may  be  perhaps  qoe-otioiied, 
as  there  are  far  too  many  of  them  found,  and  of  too  great  a  variation  in  size.  U*  lead 
us  to  infer  that  they  were  userl  mainly  for  that  purpose.  Though  if  It  was  necessary. 
in  ancient  an*hitecturc,  to  e^^tablish  a  perpendicular  line,  the  implemeutn  were  at  hoaU 
as  "  weights  "  with  lines  attached.  —  F.  W.  Putnam.] 
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ARTICULATES. 

Of  crustaceans,  the  only  representative,  we  lK*lieve,  is  a  small 
cray-fish  abounding  in  the  filthy,  stagnant  waters  alK>ut  Quito; 
its  name  is  undetermined. 

In  regard  to  the  character  of  the  insect  fauna  of  the  Valley, 
we  quote  from  a  letter  addressed  by  Andrew  Murray,  Esq.,  to  Dr. 
Packard.  '' It  is  thoroughly  Columbian.  It  would  ])e  natural  to 
expect  that  northern  types  should  run  down  the  Andean  chains,  at 
high  elevations  like  Quito ;  but  I  have  not  found  the  effect  to  be  so 
much  the  presence  of  such  t^'pes  more  there  than  in  the  rest  of 
the  Columbian  district  (in  which  they  are  ver}'  largel}'  introiluced 
as  I  think),  as  the  absence  of  tropical  looking  species,  which  occur 
lower  down  in  Venezuela,  Cayenne,  etc.  Not  that  there  are  not 
large  and  gorgeous  species,  but  that  the  mass  seems  minute  in  size 
and  of  little  brillianc}',  but  still  such  genera  and  forms  as  are  also 
met  with  in  Columbia  itself." 
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The  Valley  is  not  rich  in  insects,  and  in  this  respect  is  in  strong 
contrast  with  the  Pacific  and  Napo  slopes,  where  there  is  no  lack 
of  vegetation,  heat  and  moisture.  Collectors  have  generally  con- 
fined themselves  to  these  prolific  regions,  so  that  the  Valley  has 
not  received  the  attention  it  deserves.  Still  more,  they  have  gen- 
erally failed  to  note  the  vertical  and  horizontal  ranges  of  the  spe- 
cies—  important  data  in  illustrating  distribution  and  affinities. 
A  systematic  exploration  of  the  equatorial  Andes,  such  as  has 
been  given  to  Amazonia  and  Central  America  by  Bates,  Salvin 
and  Godman,  will  throw  much  light  on  the  migration  and  rela- 
tion of  species  and  the  effect  of  physical  barriers.  Messrs. 
Hewitson,  Walker,  Butler  and  Murray  have  done  most  towards 
developing  the  entomology  of  the  Quitonian  highlands.  The 
researches  of  Bates  show  that  the  north-western  part  of  South 
America  constitutes  quite  a  distinct  province,  having  a  consider- 
able proportion  of  species  peculiar  to  itself  and  a  general  specific 
dissimilarity  from  the  adjoining  region  of  Guiano-Amazonia. 

The  insects  of  the  Valley  are  not  only  few  in  number,  but  are 
dull ;  there  is  nothing,  e.r/.,  to  compare  with  the  magnificent  beetle 
Chrysophora  chrysocldora  of  Napo,  which  is  on  the  same  line  of 
latitude,  but  eight  thousand  feet  lower.  It  would  be  interesting 
to  know  whether  the  generalization  of  Bates  and  Wallace,  that 
coleoptera  are  brighter  near  the  tropics  than  at  the  equator,  is 
truer  of  the  high  altitudes  than  of  the  lowlands. 

It  would  be  premature  to  draw  any  geological  inferences  -from 
our  present  data,  but  the  change  of  species  seems  to  show,  as 
Bates  observes,  that  the  Columbian  highlands  (including  the  An- 
des of  New  Granada  and  Ecuador)  were  formerly  separated  from 
those  of  Guiana  and  Mexico. 

The  following  list  must  be  very  incomplete. 

Hymenoptera.  Lepidoptera. 

BombuB  Ainebritf  Smith.  rTramcis  carya  HUbn. 

*'       robustue  Smith.  Anartin  amalthea  Linn. 

Api8  (pp.  ?)  Thecia  atymna  Hew. 

Euglossa  bombiformiH  Fack.  Da'dalma  inconnpicua  Butler. 
Antbophora  pilifVons  Paclc.                        •  Colias  Semperi  Keak. 

Halictus  rimot>ic«pH  Pack.  Callicore  eluina  Hew. 

Scolia  bi£>ignata  Pack.  Amphin'ne  Epaphui)  Latr. 

Pompilii8  vinicolor  Pack.  Euptychia  nossiB  Hew. 
Moutezumia  AndeuB  Pack.  **        harmonia  Butler. 

Fonera  carbonaria  Smith.  '*        tiessa  Butler. 

Augochlora  fuscipeB  Pack.  '*        Enyo  Butler. 

Xylocopa  (Bp.  ?)  "        jesia  Butler. 

Yespa  Peruana  SauRS.  "        libya  Linn. 

Hypoclinea  ureus  Mayr.  Catagramma  ceryx  Hew. 
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Eueldes  eniysacas  Hew. 
Heterochroa  collina  How. 
''  ethelda  Hew. 

Sntyms  OrohuH  Latr. 
Hcsperia  carmenta  Hew. 
Heliconia  hyglana  Hew. 
Leptalis  avonia  Hew. 
Steroma  Andeneis  Feld.  ? 

"       pronophila  Feld.  ? 
DoTara  ( ?)  frigida  Walk. 
Epilais  melda  Boisd. 
Bombf  X  morl  Linn.  (var.  ?) 
Hyperchiria  nyctimina  Walk. 
Enpyra  rcgalis  Boisd. 
Tephrosia  litbaria  Guen. 
Urapteryx  politia  Cram. 
ChcBrodes  tetragouata  Gaen. 
Clycda  Bucc«deD8  Walk. 
Heterolocha  ruminaria  Guen. 
Gypsara  exnlaria  Walk. 
Scordylia  unanimaria  Walk. 
Sybarites  leptaliaria  Guen. 
Mocis  notescens  Walk. 
Amphigouia  insana  Guen. 

Diptcra. 

Pangonia  ocellus  Walk. 

*^        te^taceiventris  Macq. 
Tachina  transiens  Walk. 
Tabanus  auribarbis  Macq. 

"       Peruvianus  Macq. 
Pulex  irritans  Linn. 
*'     penetrans  Linn. 

Coleoptera. 
Oxygonia  Vuillefh>yi  Chaud. 


Deltochllum  Barmeisteii  Har. 
Uroxys  elongatos  Har. 
Anomala  margin icollls  Dejrr. 
Pbanacus  (veiutlnus  Murr.  ?) 
Chalepus  Zoilus  Bunn. 
Golofa  (sp.  ?} 

Colinns  subviolacn  G.  and  P. 
Cbalcolepidius  limbatiu  Each. 
Lampyrls  (sp.  ?) 
AxtyluH  lateralis  l&aq. 
Calllcliroma  velutina  Fabr. 
Steira^toma  bretis  Linn. 
Elytrosp1ia*ra  fttlmtnlgera  Deyr. 
Hippoflamia  (sp.  ?) 
Podi8clmu8  Agenor  Bonn.  ? 
Diabrotira  Saundersi  Baly. 
Tseniotes  marmoratus  Thorn. 


Hemiptera. 

Pediculus  capitis  De  G. 
Coccus  cacti  Linn. 
Rhiginia  immai^inata  Stal. 
Tettigonia  iromaculata  Walk. 

longipeif  Walk. 

stipata  Walk. 

plumbea  Walk. 

decorata  Walk. 
Triquetra  sobria  Walk. 
Hoplophora  proxima  Walk. 
Zammara  (sp.  ?} 


u 


.( 


(( 


Orthoptera. 

Disceratuii  nubiger  .Scndd. 
PanacanthuH  varius  Walk. 
Pbasma  (sp.  ?) 


Doubtless  many  species  credited  to  '*  Columbia,"  '*  New  Gra- 
nada," "  Ecuador "  and  the  "  Andes  of  Quito "  occur  in  the  Val- 
ley ;  but  I  have  rigidly  excluded  all  such  in  default  of  precise 
localities.*  Want  of  certainty  in  a  given  case  is  indicated  by  an 
interrogation  point.  I  have  not  attempted  to  eliminate  introduced 
species.  The  jigger  is  confined  to  the  lower,  sand}'  localities,  as 
at  Ambato.  In  my  ascent  of  Pichincha,  I  obser\'ed  large  flies 
near  the  summit  (fifteen  thousand  five  hundred  feet)  but  am 
unable  to  give  the  name.  The  spiders,  of  which  a  hairy  species 
{Ml/gale)  occurs  at  Quito,  are  also  undetermined. 

PLANTS. 

While  the  east  and  west  slopes  of  the  Ek^uadorian  Andes  are  cov- 
ered with  a  rich,  subtropical  vegetation,  the  Valley  between  the 

*Kirb7  gives  a  list  of  227  Diurnal  Lcpidoptera  from  **  Ecuftclor.'' 


NATURAL   HISTORY   OF  THE    VALLEY   OF   QUITO.  653 

Cordilleras,  including  their  synclinal  sides,  is  singularly  barren. 
The  birch-grove  of  Banos  and  the  cinchona  wood  of  Loja  furnish 
the  nearest  approach  to  a  forest.  Herbaceous  vegetation  pre- 
dominates over  the  arboreal.  The  "plain,"  or  bottom  of  the 
Valley,  is  generally  covered  with  vast  quantities  of  volcanic  ashes, 
mod  and  trachyte,  with  little  to  relieve  the  dreary  landscape  but 
hedges  of  agare,  cactus  and  heliotrope.  The  neighborhood  of 
Quito  is  the  most  verdant  part  of  the  whole  basin.  The  paramos  are 
treeless,  rolling  steppes  on  the  shoulders  of  the  mountains,  having 
an  average  elevation  of  twelve  thousand  feet,  and  overgrown  with 
pajaj  a  species  of  Stipa.  High  up,  reaching  even  to  the  snow-limit, 
is  the  peculiar  shrub  chuquiragna^  while  the  gulleys  are  sprinkled 
with  rigid  tufts  of  Valeriana,  Viola  and  Geranium.  The  last  zone 
of  vegetation  consists  chiefly  of  yellow-flowering  ComposUce,  the 
ruling  order  throughout  the  Valley.  Last  of  all  the  trees  is  the 
Polylepis,  reaching  the  altitude  of  nearly  fourteen  thousand  feet. 
The  most  common  tree  in  the  Valley  is  the  "  Aliso"  (Betula  acu- 
minatd)  ;  and  the  most  abundant  moss  is  the  Tayloria  erythrodonta. 
Flowers  are  found  in  (^uito  all  the  year  round,  but  the  most  favor- 
able months  are  December  and  May.  Yellow  and  blue  are  the 
predominating  colors.  The  higher  the  altitude  the  brighter  the 
hues  of  any  given  species.  Thus,  the  Gentiana  sedifoUa  is  a 
small,  light  blue  flower  in  the  lowlands,  but  on  the  Assuay  it  has 
bright  blue  petals  three  times  as  large  and  sensitive. 

The  following  facts  noticed  by  Kcrner  in  a  special  study  of  the 
Tyrolese  Alps  are  observable  on  the  Quitonian  Andes:  (1)  The 
very  small  number  of  annual  plants,  bearing  to  perennials  the  pro- 
portion of  four  to  ninety-six,  while  in  the  Mediterranean  district 
it  is  forty-two  to  fifty-eight.  (2)  The  large  proportion  of  Alpine 
plants  with  rosettes  of  fleshy  or  succulent  leaves,  as  Gentians, 
Saxifrages,*  etc.  (3)  The  poverty  of  the  Alpine  flora  in  plants 
having  stores  of  underground  nourishment  in  the  form  of  bulbs. 
(4)  The  almost  entire  absence  of  climbing  and  creeping  plants. 
(5)The  large  proportion  of  flo.vers  of  intense  hues.  (6)  The 
deficiency  of  spiny  and  stinging  species. 

To  this  1  may  add  what  is  characteristic  of  insulated  table- 
lands as  well  as  oceanic  islands,  the  remarkable  absence  of  large 
groups  of  plants ;  in  other  words,  the  great  ordinal  and  generic 
diversity  in  proportion  to  the  total  number  of  species.    As  Hum- 

*  riie  S.  Bou$$ingaitltii  occurs  on  Chimborazo  at  the  height  of  sixteen  thousand  feet. 
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boldt  says :  "  The  character  of  the  flora  of  the  elevated  plateaux 
of  Mexico.  New  Granada  and  Quito,  of  Ei]roi>ean  KoRsia  anil  of 
Northern  Asia,  consists,  in  my  opinion,  not  so  much  in  the  rela- 
tively larger  number  of  species  presented  by  one  or  two  natural 
families,  as  in  the  more  complicated  relations  of  the  coezistence 
of  many  families  and  in  the  relative  numerical  value  of  their  spe- 
cies." 

The  flora  of  islands  and  highlands  are  strikingly*  akin  in  their 
present  features  and  also  in  their  origin.  Both  resulted  fhrom 
migration,  for  since  the  great  mountain  chains  are  recent  up- 
heavals, evidently  our  Alpine  plants  must  be  onl^*  altered  forms  of 
lowland  species. 

The  flora  of  Quito  has  some  bearing  on  the  question  of  a  glacial 
winter  within  the  tropics.  The  identity  of  many  plants  on  moun- 
tain summits,  separated  from  each  other  by  hundre<ls  of  miles  of 
lowlands  where  the  Alpine  species  could  not  possibly  exist,  is  well 
known.  The  peaks  of  the  Alps  and  Pyrenees  show  a  number  of 
plants  like  those  in  Lapland,  but  nowhere  found  in  the  intervening 
plains.  The  flora  of  the  top  of  Mount  Washington  is  identical 
with  that  of  Labrador.  Mr.  Wallace  tells  us  that  the  isolateil  vol- 
cano of  Pangerango,  in  Java  (which  has  the  same  latitude  and 
altitude  as  Quito),  presents  a  vegetation  closely  allied  to  that  of 
Europe,  and  Forbes  has  shown  that  the  moUusca  of  Britain  mi- 
grated during  the  ice  period  into  the  Mediterranean. 

Mr.  Darwin  has  explained  these  remarkable  facts  on  the  theory 
that  as  the  cold  of  the  glacial  epoch  came  slowly  on,  and  each 
more  southern  zone  became  fitted  for  arctic  beings,  and  ill  fitted 
for  their  former  more  temperate  inhabitants,  the  latter  would  be 
supplanted  by  arctic  productions  and  migrate  into  the  tropics.  In 
the  New  World  it  would  follow  that  by  the  time  the  cohl  had 
reached  its  maximum,  the  now  temperate  regions  of  the  Unite<l 
States  would  be  covered  by  an  arctic  flora,  while  the  plants  indig- 
enous to  the  latitude  of  New  York  would  be  driven  into  Mexico 
and  the  Isthmus;  —  as  when  our  winter  creeps  down  from  the 
north,  our  summer  birds  travel  southward.  As  the  warmth  re- 
turned, the  arctic  forms  would  retreat  northward,  while  the  tem- 
perate plants,  unable  to  bear  the  retuniing  heat  of  the  tropical 
lowlands,  would  scatter,  —  many  species  returning  to  their  old 
northern  quarters,  some  of  which  could  not  survive  the  journey, 
perishing  utterly,  and  others,  naturally  seizing  upon  the  tropical 
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mountains,  ascending  higher  and  higher  as  the  cold  receded,  till 
they  found  an  asylum  at  the  altitude  where  the  climate  corre- 
sponded with  that  of  the  latitude  of  their  native  home.  As  the  tide 
leaves  its  drift  in  horizontal  lines,  so  would  the  living  waters  leave 
their  living  drift  in  isothermal  lines  on  the  mountains  of  the 
equator. 

If,  then,  a  vast  glacier  covered  North  America  from  the  Pacific 
to  the  Atlantic,  and  from  the  Pole  to  the  Ohio  River,  or  still  more 
southerly,  the  depression  of  temperature  would  be  sufficient  to 
allow  some  temperate  plants  to  sojourn  in  the  Isthmus,  and  even 
to  reach  the  equator.  We  should,  therefore,  look  with  some  con- 
fidence for  some  remnants  of  our  flora  on  the  highlands  of  New 
Granada  and  Ecuador,  or  at  least  for  some  allied  and  representative 
forms.  There  would,  of  course,  be  some  stragglers  from  the  south : 
but,  as  Hooker  has  remarked,  many  more  plants  have  migrated 
from  the  north  to  the  south,  than  in  a  reversed  direction.  We 
have  excellent  evidence,  says  Darwin,  that  the  glacial  epoch  was 
an  enormous  age,  so  that  there  was  time  enough  for  such  a  migra- 
tion. Doubtless,  there  was  time  also  for  modification,  and  some 
of  these  wanderers  might  exist  in  their  new  habitat,  as  new  vari- 
eties, or  even  distinct  species.  Still  they  would  be  plainly  related 
to  their  brethren  of  the  Temperate  Zone. 

The  climate  of  North  America  30°  30'  and  northward  cor- 
responds to  the  climate  of  the  equatorial  Andes  at  the  altitude  of 
eight  thousand  feet  and  upwards.  The  intervening  land  of  Cen- 
tral America  is  too  low  and  tropical  to  allow  the  passage  of  tem- 
perate plants  by  ordinary  migration.  But  if  this  region  was 
turned  into  a  temperate  zone  in  the  glacial  epoch,  the  chasm  is 
bridged.  Comparing  the  exogenous  flora  of  the  Valley  of  Quito 
with  that  of  our  Northern  States  east  of  the  Kocky  Mountains  and 
eliminating  those  species  which  occur  in  both  localities,  but  are 
indigenous  to  neither,  such  as  chick  weed  {Stellaria  media)  ^  straw- 
berry {Fragaria  vesca)^  goose  grass  {Galium  aparine)^  mud  wort 
{Limosella  tenuifolia)^  black  night-shade  {Solanum-  nigrum)^  pansy 
(  Viola  tricolor),  and  peppermint  (Mentha  piperita)^  we  find  the  fol- 
lowing which  are  native  to  the  United  States,  and  also  occur  at 
Quito  :—  (1)  The  bellwort  {Specxdaria  perfoliata).  This  is  a  tem- 
perate plant,  and  would  not  be  likely  to  endure  the  transit  of  the 
tropics  as  they  now  are.  We  may  suppose  it  was  intentionally 
introduced  by  the  Quitonians,  but  this  is  not  probable,  as  it  is  not 
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a  showy  or  use  Ail  flower ;  or  that  it  was  accidentally  conveycfl  to  the 
valley,  which  is  possible.  He  who  doubts  it  must  believe  in  a  spec- 
ial creation  or  the  glacial  theory.  ( 2)  The  evening  primrose  (  QSTno- 
thera  biennis)  ;  but  as  this  is  found  only  in  the  cultivated  parts  of 
the  valley,  it  was  doubtless  introduced  through  Europe  or  down  the 
western  coast,  as  it  occurs  also  in  California.  (3)  The  gym* 
nosperm  {Ephedra  Americana)  is  found  by  the  shores  of  Great 
Salt  Lake,  yet  appears  to  be  a  native  of  Quito,  though  Dr.  Torrey 
doubts  their  identity.  (4)  The  Erigeron  gnaphalioides  of  Gray 
grows  in  Texas  and  about  Quito.  I  know  no  other  species  appar- 
ently indigenous  to  Quito  and  the  United  States.* 

If  we  take  a  more  general  survey,  we  shall  find  that  the  largest 
order  in  Quito,  as  in  the  United  States,  is  the  Composite.  But 
here  the  correspondence  ends. 

The  following  list  of  orders  shows  their  relative  importance  in 
the  two  countries  : —  • 

United  States.  Quito  Valley. 

1.  CompoHitsp.  L  Compotfitie. 

2.  Leguminosse.  2.  Scrophulariaceie. 

3.  Rosacea?.  3.  Labiata>. 

4.  Scrophulariaccre.  4.  Logunilno9ie. 
A.  RanuDcnlaceiD.  5.  Cnicifene. 

6.  Labiatie.  6.  R()«<acefe. 

7.  Crucifvrae.  7.  Ranunculaces. 

The  Compositai  have  one  hundred  and  fifteen  genera  in  the 
United  States,  and  fifty-?ix  at  C^uito,  nineteen  of  which  are  com- 
mon to  both,  but  no  species  alike.  Tiie  Leguminosa^  have  fifty- 
four  genera  in  the  United  States  and  just  half  that  number  in 
Quito,  sixteen  being  common.  Tlie  Scrophulariacea*  have  thirty- 
five  genera  in  the  United  States  and  fourteen  in  Quito,  half  of 
which  are  common  ;  Cruciferaj,  thirty  genera  in  the  United  States 
and  eight  in  Quito,  six  being  common.  Solanacea?,  thirteen  gen- 
era both  in  the  United  States  and  in  Quito,  four  of  which  arc 
common.  There  are  twenty-three  species  of  Eupatorium  in  the 
United  States  and  twent^'-four  at  C^uito  —  all  dilferent.  Our 
country  is  remarkable  for  its  Solidagoes,  outnumbering  those  of 
any  other  region ;  in  the  whole  valley  of  Quito  there  is  not  one. 

♦It  Is  fair  to  etatc  that  according  to  Hooker,  sixty  AiTtIc  American  ppcries  of  ph»- 
nogamic  plants  are  found  on  the  tropical  mountain?  (probably  of  Mexico);  but  it  it 
fair  to  a^k  why  none  of  our  Iiaidy,  difl\i8ible  phmts  — our  daihie.**.  thi»'tle(!  and  gvdden 
rod  were  pushed  across  the  Ibtlinnis  and  lift  on  the  mountains  of  tlie equator.  Tri*- 
etum  tubspiaitum  is  common  to  both  regions,  but  occurs  also  in  Tasmania. 
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The  botany  of  our  Pacific  states  (California  and  Oregon),  so  far 
as  it  is  known,  reveals  no  nearer  affinity  to  that  of  Quito — although 
the  near  relatives  of  Califomian  plants,  when  they  have  any  in 
other  lands,  are  in  the  Mexican  plateau.  Quito  has  plent}" 
of  Bignoniads,  Acanthads  and  Lobelias ;  on  our  Pacific  slope 
there  are  none.  In  Quito  the  Compositce  are  mainly  Ileleniaj ;  on 
our  Pacific  coast  there  are  few,  if  any,  Ileleniffi,  but  the  order 
tends  chiefly  to  Senecionidie. 

The  recent  researches  of  Griesbach  prove  the  absence  of  tem- 
perate American  siKJcies  or  types  of  plants  on  the  loftier  moun- 
tains of  the  West  Indian  Islands.  These  rise  in  Jamaica  to  eight 
thousand  feet,  and  yet  with  the  exception  of  a  few  naturalized 
plants,  as  Fragaria  rosca^  lianuncuhts  rejiens^  etc.,  we  find 
scarcely  any  North  American  temperate  genera  or  species.  Of 
nearly  eleven  himdred  West  Indian  genera,  only  thirty  are  de- 
cidedly northern.  This  almost  total  absence  of  typical  North 
American  plants  in  the  highlands  of  the  West  Indies,  is  a  feature 
incompatible  with  their  having  shared  in  the  effects  of  a  glacial 
migration.* 

[Parts  I  and  II  of  these  "Contributions"  arc  given  in  Volume  V  of  the  Naturalist, 
commencing  on  pages  619  and  693.  —  Eds. 

*  Appendix.  The  Weasel,  3/.  auret>v*>.ntri»  Gray,  moutionccl  on  p.  (j'SS,  Vol.  r,  is 
probably  fVom  the  Valley.  Tlie  following  liirds  should  lie  a<lded  to  the  list  given  in  the 
Natubau.ST,  Oct.  1871,  Vol.  V,  p.  Oi'J;  — 

Pheutirus  aurcoventer  Sel.  Cyiinnthus  cyanurus  Steph. 
Tyranni.-^cus  ni|p-icapiIln-4  LulV.  '*  mocoaD.  ctB. 

Orthocca  citrinifrons  Sol.?  Phaothoniis  yariiqui  lionrc. 

Micocei-culus  gratiosus  Sfl.  ?  Hellotrypha  Parzudakii  L.  et  P. 

Leptasthenura  andicula  Sel.  Putanophora  iolata  G .  et  M. 
8tenopf»is  luflcervix  Scl.  **  cyanotis  IJourc. 

NyctibiU"*  JainaicensiH  <im.  ?  Bourcioria  torquata  Boiss. 

Eutoxeres  heterura  CtouUl.  Urochroa  Bongieri  Bourc. 

Chlorosiilbon  melanorhynchus  G.  .Syralis     arvcnsis     should     read 
PanoplltcH  Mathewr>i  Lodd.  Sycalis  luteiventris  Mey. 

Ilcliaugelns  niicrastcr  Gould. 
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NOTES  ON  THE  VEGETATION  OF  THE  LOWER 

WABASH  VALLEY\ 


BY    ROBERT    RIDGWAY. 


1.  THE  FORESTS  OF  THE  BOTTOM  LANDS. 

That  portion  of  the  valley  of  the  Wabash  River  and  its  trib- 
utaries lying  south  of  latitude  about  SS*^  25'  contains  a  sylva 
peculiarly  rich,  and  also  remarkable  for  combining  within  one  area 
many  of  the  characteristic  trees,  as  well  as  other  plants,  of  the 
northern,  southern  and  southwestern  portions  of  the  Uniteil  States, 
besides  supporting  the  vegetation  common  to  the  whole  Atlantic 
region  or  "  Eastern  Province."  In  this  section  of  the  country 
many  species  of  the  botanical  districts  named,  in  receding  from 
their  several  centres  of  abundance,  overlap  each  other,  or  reach 
their  latitudinal  or  longitudinal  •  limits  of  natural  distribution ; 
thus  with  the  beech,  sugar  maple,  the  various  oaks  and  other  trees 
of  the  north,  grow  the  bald  cypress,  the  tupelo  gum  and  the  water 
locust  of  the  south,  and  the  catalpa  and  pecan  of  the  southwest ; 
while  other  trees  such  as  the  buckeyes,  honey,  locust,  black  locust, 
coffee-bean,  etc.,  especially  characteristic  of  the  country  west  ol 
the  AUeghanies,  reach  liere  their  maximum  of  abundance.  At 
the  same  time  other  trees  of  more  extended  distribution,  grow 
scarcely  anywhere  else  to  such  majestic  size  as  they  do  here  in 
the  rich  alluvial  bottoms,  the  deep  soil  of  which  nourishes  black 
walnuts,  tulip  trees,  sycamores,  white  ashes  and  sweet  gums  of 
astonishing  dimensions. 

The  mixed  woods  of  the  lower  Wabash  Valley  consist  of 
upwards  of  ninety  species  of  trees,  including  all  of  those  which 
reach  a  maximum  height  of  over  twenty  feet ;  these  are  distrib- 
uted through  about  twenty-five  orders  and  fifty  genera.  In  the 
heavy  forests  of  the  rich  bottom  lands  more  than  sixty  species 
usually  grow  together,  though  in  various  localities  different  species 
are  the  predominating  ones. 

The  trees  which  usually  attain  the  largest  size  are  the  follow- 
ing species,  named  nearly  in  the  order  of  their  maximum  size  :— 
sycamore  {Platamis  occidentaUft)^  tuWp-iioplvLr  {Lirioilendron  tulip- 
if  era)  ^  pecan  i^Carya  olivcvformis)^  over-cup  or  bur-oak  {Quercus 
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wflcrocar^^a), '"Spanish  oak"  ( Q. coccinoa  var  ?) ,  white  ash  (Fraximts 
America na),hiik\  cypress  {Taxodinm  dlstichinn)^  sweet  gum  {Lirj- 
uidamhar  styracijiua)^  black  walnut  {Juglana  nigra) ^  white  elm 
{Ulmns  Americana)^  honey  locust  {Olerlitschia  triacanthos) ^  Cot- 
tonwood {Popnlua  monilifeni)^  beech  {Fcujus  ferrugrnen)^  shell- 
bark  hickory  (Carya  ulha?),  and  white  oak  (Querata  alUi).  All  of 
these  often  exceed  one  hundred  and  fift}'  feet  in  height,  while  the 
first  three  are  known  to  go  beyond  one  hundred  and  seventy-five  • 
feet,  and  no  doubt  sometimes  nearly  approach,  if  they  do  not 
actually  reach,  the  altitude  of  two  hundred  feet.  The  principal 
trees  of  the  second  magnitude  (/'.  p,  which  do  not  often  grow  more 
than  one  hundred  feet  high,  and  are  more  usuall}*  seventy  feet  and 
upwards),  are  hickories  {Cari/H  sulcata^  C.  amara^  C,  tomentosa 
and  C.  porcina)^  red  oak  {Quercus  rvhra)^  water  oak  or  pin  oak 
(Q.  jxdustrin)^  swamp  wliite  oak  {Q.  bicolhr)^  swamp  chestnut 
oak  (Q.  prinos)^  linden  or  bass-wood  {TiUa  Ameriatna)^  sweet 
buckeye  {^sc^dus  flava)^  sugar  maple  {Acor  saccharin uyn),  red 
maple  (A,  ruhnnn),  silver  maple  (^1.  daaifcarpujn)^  black  locust 
{Rohinia  psendac<(cia),  colFee-bean  {GymlwcladuH  Canadensis) ^ 
water  locust  (Gleditschia  monosperma)^  black  clierr}-  {Primus 
serotina)^  sour  and  tupelo  gum  {Xyssa  midti flora  and  N,  nniflora), 
blue  ash  (Fraxinns  quadrangulata)^  black  ash  (Fraxinns  sa7nb)i' 
cifolia),  hackberries  {Celtis  (fccidentaJis  and  C.  Mississijipiensis) , 
black  and  yellow  birches  {Brtula  nigra  and  B,  lenta),  etc.  Some 
of  these  trees,  as  the  oaks  and  hickories,  occasionallv  attain  a 
very  large  size,  equalling  those  of  the  first  magnitude ;  but  as  a 
general  thing,  they  do  not  grow  much,  if  any,  beyond  one  hundred 
feet  in  height. 

The  more  abundant  or  characteristic  of  the  middle-sized  trees,  or 
those  usually  growing  from  forty  to  sevent}-  feet  in  height,  are  the 
following: — box  elder  (Xegundo  aarojV/e.s),  fretid  buckeye  (yEscfi- 
lus glabra) ^\'>ers\mimm  {Diospyros  Virgiin'ctis)^c'dXii\in\{CataIpa  big- 
nonioides)^  red  ash  {Fraxiiius  jmbescms)  ^^anfiixfraH  ^K^assafras  ofliri. 
nale),  red  or  slippery  ebn  (Ulmus  fulca)^  winged  elm  {U,  alaia), 
mulberry  {Morns  rubra)^  butternut,  or  white  walnut  {Juglans  cin- 
erea),  post  oak  {Qnercus  obtusiloba  —  not  frequent  in  tlie  bottom-  ' 
land8),  willow  oak  {Q,  pheUos — rare),  and  laurel  oak  {Qnernin 
imhricaria).  The  underwoods,  composed  of  small  trees  from 
twenty  to  forty  feet  in  height,  are  chiefly  of  the  following  species  : 
pawpaw  (Asimina   triloba),  prickly  ash  {Xanthoxyluyn  America- 
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wwm),  hop  tree  {Ptelea  tn'foUata),  stag-horn,  smooth  and  |)oiM>D 
sumacs  {Rhus  tif2yhh}(i^  It.  glabra  and  It.  venenata)^  redbud  (Cerrtn 
Cariadensis)^  wild  plums  and  choke  cherries  {Pntnns  Amerinma^  P. 
Pensylvanka  and  P,  Virginaina)^  hawthorns,  or  *'re<l  haws" 
(Cratfvgns  coccinea^  C,  trmientosa^  C.  crun^gaUi^  and  C  Jlat'a), 
crab  apple  {Pt/rus  corona n'a)^  June  berr}"  (Avielanchier  Canatleu' 
818,)  witch  hazel  {Ilamaynelis  Virgmlca)^  dogwoods  {Cornunjlorida 
and  C  altemffolia),  Viburnum  (  Viburnum  lentago),  bla<*k  Law  (  I'. 
prunifoUum),  green  ash  (Fraxhjitsviridis),  iron- wood,  or  hop  horn- 
beam {Ostrya  Virginica)^  hornbeam,  or  water  beech  {Carpinus 
Americanus),  etc. 

The  shrubby  midergrowth  or  "underbush"  is  extremely  varied 
and  often  so  dense  as  to  be  nearly,  if  not  quite,  imiwnetnible.  In 
the  bottom  lands  it  is  composed  in  the  main  of  spice  hiish  {Lin- 
(leva  benzohi  and  X.  meUHSfvfoUa?)  and  buttonbush  {Ct^phalanthux 
occidental is),  which  are  the  predominating  species,  the  former  gen- 
erally distributed,  and  tiie  latter  mainly  confined  to  the  banks  and 
ends  of  lagoons  ;  but  both  are  mingled  with  other  shrubs  far  too 
numerous  in  species  to  mention,  or  nearly  replaced  by  dense 
brakes  of  the  small  cane  (AruiuUnaria  tecta)^  and  rank  herba- 
ceous plants,  in  almost  endless  variety. 

In  the  heavy  forests  of  the  bottom-lands,  which  in  many  places 
have  entirely  escaped  tlie  ravages  of  the  axe,  the  magnitude  of 
the  timber  is  such  as  is  unknown  to  the  scant  woods  of  the  eastero 
states,  the  stitt*  monotonous  pineries  of  the  north  or  the  scrubhy 
growth  of  other  portions.  The  river  flows  for  tlie  greater  part 
between  dense  walls  of  forest,  which  stand  up  to  the  very  banks, 
and  generally  screened  in  front  with  a  dense  fringe  of  willows,  with 
a  belt  of  Cottonwood  and  sycamores  behind  it.  Viewing  this  forest 
wall  from  the  opposite  side  of  the  river,  there  is  seen  a  compact 
mass  of  verdure,  the  trunks  of  the  trees  being  often  hidden  by  the 
fronting  belt  of  willows,  which  are  often  overrun  by  luxuriant 
masses  of  wild  grape  or  other  vines,  often  falling  down  to  the 
ver3'  water's  edge,  so  that  even  the  bank  itself  is  wholly  concealed. 
If  the  forest  is  viewed  from  a  high  bluff,  it  ])resents  the  ap[>ear- 
anoc  of  a  compact,  level  sea  of  green,  apparently  almost  endless, 
but  bounded  by  the  line  of  wooded  blutfs  three  to  seven  miles 
back  from  the  river  ;  the  tree-tops  swaying  with  the  passing  breeze, 
and  the  general  level  broken  by  occasional  giant  trees  which  rear 
their  massive  heads  so  as  to  overlook  the  surrounding  miles  of 
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forest.  The  approximate  height  above  the  ground  beneath  of  the 
average  tree-top  level  is  about  one  hundred  and  thirty  feet — 
the  lowest  estimate  after  a  series  of  careful  measurements — while 
the  occasional,  and  by  no  means  infrequent,  "  nionarchs "  which 
often  tower  apparently  for  one-third  their  height  above  the  tree- 
top  line,  attain  an  altitude  of  more  than  one  hundred  and  eighty 
feet,  or  approach  two  hundred  feet. 

Of  the  ninety  to  a  hundred  species  of  trees  of  the  lower  Wabash 
Valley,  about  seventy  exceed  the  height  of  forty  feet ;  forty -six 
(perhaps  fifty)  exceed  seventy  feet  in  height,  and  about  thirty  are 
known  to  reach  or  exceed  the  height  of  one  hundred  feet.  Of 
the  latter  class,  as  many  as  nine  are  known  certainly  to  reach,  or 
even  exceed,  the  altitude  of  one  hundred  and  fifty  feet,  while  four 
of  them  (sjxamore,  tulip-poplar,  pecan  and  sweet  gum),  attain, 
or  go  beyond,  an  elevation  of  one  hundred  and  seventy-five  feet ! 
The  maximum  elevation  of  the  tallest  sycamore  and  tulip  trees 
is  probably  not  less  than  two  hundred  feet. 

Going  into  these  primitive  woods,  we  find  symmetrical,  solid 
trunks  of  six  feet  and  upwards  in  diameter,  and  fifty  feet,  or  more, 
long  to  be  not  uncommon,  in  half  a  dozen  or  more  species ;  while 
now  and  then  we  happen  on  one  of  those  old  sycamores,  for  which 
the  rich  alluvial  bottoms  of  the  western  rivers  are  so  famous, 
with  a  trunk  thirty  or  even  forty,  possibly  fifty  or  sixty,  feet  in 
circumference,  while  perhaps  a  hundred  feet  overhead  stretch  out 
its  great  white  arms,  each  as  large  as  the  biggest  trunks  them- 
selves of  most  eastern  forests,  and  whose  massive  head  is  one  of 
those  which  lifts  itself  so  high  above  the  surrounding  tree-tops. 
The  tall,  shaft-like  trunks  of  pecans,  sweet  gums  or  ashes,  occa- 
sionally break  on  the  sight  through  the  dense  undergrowth,  or 
stand  clear  and  upright  in  unobstnicted  view  in  the  rich  wet 
woods,  and  rise  straight  as  an  arrow  for  eighty  or  ninet}',  perhaps 
over  a  himdred,  feet  before  the  first  branches  are  thrown  out. 

The  following  summaries  of  measurements,  made  in  the  summer 
and  fall  of  1871,  in  the  vicinity  of  Mt.  Carmel,  Illinois,  and 
mostly  within  a  radius  of  ten  miles,  will  serve  to  show  pretty  well 
the  usual  size  of  the  large  timber  in  that  neighborhood.  The 
measurements  in  the  first  column  do  not  by  any  means  represent 
the  real  maximum  height  of  these  species  of  trees  in  the  Wabash 
Valley,  since  it  was  not  often  that  trees  of  the  largest  size  were 
fonnd  prostrate  so  that  the  total  height  and  length  of  the  trunk 
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could  be  measured  satisfactoril}'.  Very  man}'  trees  seen  and  for 
these  reasons  not  measured  would  materially  swell  the  figtireH  in 
the  first  two  colunms. 


TABLE  OF  MAXIML'31    SIZE  ACCORDING   TO   TAPE    LINE    MEASL'UKMENTS. 


Sycamore  ( Platantu  occidentali»).* 

Tulip  Poplar  {Liriodendron  tulipi/era)  ^ 

Pecan  ( Carya  oUraformU) 

White  At*h  ( Fraxinus  Americana) 

Black  Walnut  {Juglans  nigra) 

"  Spanisli  Oak "  {Quercus  tinctorial) 

Bur  Oak  ( Quercus  macrocarpa) 

White  Oak  ( Quercus  alba) 

Cottonwood  {PoptUiis  monilifera)X 


Total  Height. 


1C8. 
182. 


175.. 

Ui. 

120. 

150. 

1G2. 

U2 

1G5. 


Sweet  Gum  {Liquidambar  styracijiua)  §. 


Ui. 
108. 


Red  Maple  (Acer  rubrum) 

Bass  ( Tilia  Americana) 

I 

I 

SaBsafVnH  (Sa»8qfras  officinale) 115 1 

Mulberrj-  {Monin  rubra) ,00 


\ 
Length    of,  CirrurofiTC nre 


trunk  to  flr.«t 
branch. 


08. 
01. 
iN). 
IK). 
00. 

70. 
tX>. 
75. 


70. 
70. 


751. 
20.. 


At  3  t<i  5  feel 
from  ground. 


'331.. 
ill. 


.>>> 


,|-iO.. 

I 


Honey  Locust  ( Gleditschia  triacanthos).  120 '50 17 


I 


17.. 
Ill 

j,:.. 

,71.. 
10., 


TABLE  OF  AVERAGE  DIMENSIONS. 


SYCAMORE  {Platanus  occidental  is). 

'Ot       ) 

Trunk     18         -  '    )    ^^^^^^^  ^"^  ^^^^  measured). 


Height  108       feet. 


Ciic. 


28 


ki 


Mean  of  9  trees. 


This  is  certainly  tlie  largest,  both  in  height  and  bulk,  of  all  the 
trees  of  the  Mississippi  Valley.     Its   form  is  very  variable,  t\\v 


*Only  one  tree  meaiiured  for  height,  and  this  by  no  nieann  a  large  i»ne.  I  have  bet-n 
told  on  the  very  best  authority  ot  trunks  foity  feet  in  cin'umferenco. 

tl  know  of  one.  not  measured  by  myself,  thirty -two  feet  in  circumference,  and  have 
been  told  of  a  .•^tuuip  in  Po.-ey  County,  Indiana,  which  around  the  top  is  thirty-Mjfven 
feet  in  <'ir<'umference. 

t  The  tallest  cottonwoodc  are  no  doubt  one  hundrctt  and  eighty  feet  or  nn>re  in 
height. 

§The  tallest  sweet  gums  arc  certainly  100-180  feet,  perhaps  much  nio.e  in  height. anci 
with  clear  shafts  of  over  a  hundi-ed  feet  in  length. 
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trunk  being  sometimes  a  tall  arrow-like  shaft,  equalling  the  finest 
Coniferce  in  straightness  and  gradual  taper,  the  lirst  branches 
being  ninety  to  a  hundred  feet  above  the  ground ;  but  oftcncr, 
on  the  other  hand,  it  is  short  and  bulky,  ton,  fifteen  or  even 
rarely  twenty  feet  in  diameter,  and  only  fifteen  or  twenty  feet 
high,  where  three  or  four  gigantic  trunks  separate  and  rise  into  a 
lofty  massive  head:  The  tallest  of  these  s^-camores  rise  appar- 
ently for  one-third  their  height  above  the  tree-top  level  of  the 
forest,  and  are  thus  probably  not  less  than  two  hundred  feet  in 
height. 

TULIP  TREE  (Liriodendroii  tuUpifera), 

TTeight  142^^    feet.     Mean  of  19  trees. 
'Irmk      69^        "  "      "  20      " 

Circ.         19 J        ''  ''      ''  24      " 

The  second  tree  in  size  and  very  commonly  of  the  above  dimen- 
sions. The  finest  individual  found  prostrate  was  one  cut  for  lumber 
near  Timberville,  Wabash  County,  Illinois ;  it  measured  one  hun- 
dred and  fifty-eight  feet  in  total  length,  while  the  trunk  was 
twenty-three  feet  in  circumference  three  feet  from  the  base,  and 
eighteen  feet  in  circumference  at  seventy-four  feet  further  up, 
where  the  first  branch  grew  ;  the  trunk  perfectly  sound  and  tfi/mmet- 
rical  throughout, 

PECAN  {Carya  oUvwformis). 

Height  1 70     feet.     Mean  of  3  trees. 
Trunk     85       "  "      ''  3     " 


Circ.        15f     "  ''      '^  3 


(( 


One  of  the  most  symmetrical  and  majestic  of  all  our  trees ;  the 
tnmk  clean,  straight  and  long,  and  the  head  spreading  and  slightly 
drooping,  usually  elevated  sixty  to  ninety  feet  ft'om  the  ground. 

WHITE  ASH  {Fraximis  Americana), 

Height  140  J     feet.     Mean  of  2  trees. 
Trunk     79j       "  "       "  3     '' 

Circ.       14  "  "       ''  5     " 

Also  one  of  our  finest  trees  ;  the  tnmk  long  and  slightly  taper- 
ing, though  generally  less  straight  than  that  of  the  pecan  and 
"  Spanish  oak,"  and  with  the  top  less  spreading. 


iM\'2 


THE    VIHiCTATIoS    i»f    TIIK    I.nWKK    WAHA*!!    \AM.I.r. 


«Miulil  hv  iiir:iHiinMl  NiitiNfrii'torilv.  \'rr\'  iii:iiiv  Ini--  -  •  yi  •■'  \ 
tlit'Ht*  n*:tM}iis  not  iii(':i<'Uri'il  i^oiiM  iii:it<*ii:illv  >\\%'\\  lii«  :  _>:  ■ 
the  first  two  coluiiiiis. 
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1.  ♦■  I.  .  t  I.    ■•  ■   I 
Titl  il  III  -tiht         I  mil.  !■■  t.     ; 


li;   li  ■  >i. 


**}<-ail|iiri-  ; /'/if/ilNM«  fM-rii/t  riffi/i*  .* !•> 

Tiilt|>  l*o|il.ir  :  /. I rji •«/•  Mi/f  I •»  f «/•/>! /ir.;  *  in* 

rt--;iii    f 'iiryii  fWirff/irrmu     I7'» 

WImIi*  A"ll     /'nriiiiM*  .|rfi#i  I'l  •iN<i     Ill 

HI  M'k  W.iliiul    -fHittiina  iii'tm \*o 

•■  ■•I  .ilil-ii  i  ».tk  "    ijurrtu^  tin  t.'ri.x  * I.Vl 

llurtKiL    *^u*rt'H*  mm  r-t'titp,}    \*7*   , 

Uliili-O.ik     #,»i<rr.M«  ij/Zhi     Ml 

<  iilliillM 1      /'•7»H/rM   »•■  iii'i'i  ii;    \ |«ft*i      

Il'>ni'>  |.<N-u«|    tilitlitt'ht'i  trt,i  iiii//i>*  .  I.*i» 

^*Nri*l  <tlllii     /.i'/Ui'/'i  •■'•  ir  ffi/ri'  ir/tiii    ;.  Ill 

Il«'l   ^llli•lr■     .I'-rr  rii'-fiim I"* 

ll.f-     t'lli'i    (mti(  iittii       

••.I"  ".ill .»-      s  mii'r  in  .  _■•     i.t.i.'i         .     .  '''i  ' 

MiillMri^      V'-i  in  ru'iti     ....  ..mi 


:M 


II 


'■»'. 


1  ^I'.l.l.   !•!      \\  I  l:\i.l     IMMI.N^hiN*. 

IhiLZllt    li'i*^         lilt.      » 


liimk      Is 
i  iir.         -js 


I 


( ( >iil\  ii!ii*  Il  I  •■  hiiM-iii  I  i 


Tlii-  i"  i-i'rl;iiiil\   tin-  l:iii!'*"*t.  I'olli  in  Ini-jlil  :iii«l  I'Ulk,  •»!'  all    t:^- 
till-  I'f   llu-   Mi>>«'i--i|i|ii   \  ;illf\ .      In    rtiiiii  is  \i-ry  %:iri:iliir.  IIm* 
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'  I  ik      •«  ■•!  •■Ill-  Il  I  III •M- II. I  |<\     ii<i|i.iiiiitiwi>  !«'•  I  in  rlrrmal^iWM 
!■•  I  :i   :    M     :    I     :■•  .i|    iii  Tk  • -■  t  •  iii.i> .  IihI  m  i,  mIhi  li  ■nmilil  llM  lay  li 

|l  ■   I     I    •    •     if        UIlIi    ■  I    III    I 

*  I  ill    t   '  I**!     ••tfiiiiM ,     .III    III  i|iiiiii|  utii'  htiiiilrv^l 

ri«  itft.' 

'i  1  111  I  •;:> -I  •!«•■•  I  ^-iHiio  .III  ii't.iiih  i'>>  !*<•»  fi^cC, 
w.lti  •  Ir.ir   »liMll«of  iiii-i  :i  l.uiit|itHi  fifi  )u  Iraglk* 
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BLACK  WALNUT  {Jvglans  nigra). 

Height  125     feet.    Mean  of  2  trees. 
Trunk     50       "  "      "  "     " 


Circ.        18i 


((  ((  i(   Q        tC 


Trunks  of  fifteen  feet  in  circumference  and  forty  or  fifty  feet 
long  very  common,  so  much  so  that  in  one  locality^  in  the 
"bottoms"  five  trees  of  this  size  stood  within  sight  all  at  the 
same  time  in  the  thick  woods. 

"SPANISH  oak"  {QuercuB  coccinea  var?). 

Height  120 J     feet.     Mean  of  6  trees. 
Trunk     58|       "  "       "  5      " 

Circ.        17|       "  "       "  6      " 

The  most  stately  and  symmetrical  of  all  our  oaks ;  trunk 
straight  and  columnar  and  top  massive  and  dense,  reminding  one 
in  its  appearance  of  the  pecan.  A  more  usual  size  is  one  hundred 
and  fifty  feet  high,  the  trunk  fifty  feet  long  and  fifteen  feet  in 
circumference  four  feet  from  the  base. 

BUR  OAK  {Quercxis  macrocarpa). 

Height  119  J     feet.     Mean  of  5  trees. 
Trunk    42|       "  "     "  "      " 

Circ.       19         "  "     "  6      " 

The  most  massive,  in  proportion  to  its  height,  of  all  our  oaks. 

WHITE  OAK  (Quercics  alba). 

Height  115  J     feet.     Mean  of  6  trees. 
Trunk     48^       "  "       "  6     " 

Circ.        143        u  u       44  3     44 

COTTONWOOD  (Populus  yuonflffera). 


Height  142]^     feet.     Mean  of  4  trees. 
Trunk     61  ^        ''  44      44   3     44 

Circ.        15  V       "  "      "    6     " 


SWEET  GU3I  {Liqnidambar  styractjlua) . 

Height  117^     feet.     Mean  of  7  trees. 
Trunk     62j        "  "      "  4     " 

Circ.        llj       "  "      "  8     " 
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Tlie  tallest  tree  in  proportion  to  its  girth.  The  largest  shafts 
are  probably  over  one  hundred  feet,  and  the  greatest  circumfer- 
ence about  seventeen  or  eighteen  feet ;  while  many  trees  no  doubt 
exceed  one  hundred  and  sixty  feet  in  height. 

SASSAFRAS  (SassafrGS  officinale). 

Height  71  §     feet.     Mean  of  3  trees. 
Trunk   52^       "  "      "  2      '' 

Circ.        72        "  *'       "  3      " 

Though  usually  considered  one  of  the  "  underwoods,"  this  tree 
is  not  unfrequently  of  these  dimensions  in  very  rich  woods. 
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BY    SAMUEL    II.    SCUDDER. 


Several  years  ago,  Professor  William  Denton  discovered  in 
shales  lying  near  the  junction  of  the  Green  and  White  Rivers  in 
Colorado  (?),  the  first  traces  of  tertiary  insects  on  this  continent. 
They  were  found  in  two  distinct  localities,  sixty  miles  apart,  the 
specimens  from  one  place  differing  from  those  of  the  other,  not  only 
specifically,  but  also  to  a  very  great  extent  in  the  general  character 
of  the  whole  assemblage.*  Reports  of  these  discoveries  attracted 
the  attention  of  those  who  afterward  explored  parts  of  the  Rocky 
Mountain  region,  and  repeated  inquiries  were  made  concerning  the 
exact  location  of  the  insectifcrous  beds.  These  explorations  have 
resulted  in  the  discovery  of  more  fossil  insects  in  the  same  general 
region  by  Mr.  F.  C.  A.  Richardson,  who  accompanied  Major 
Powell's  exploring  party,  and  by  Dr.  Hayden  in  some  of  his 
numerous  and  fruitful  researches.  The  latter  brought  home  only 
three  specimens,  two  flies  and  an  ant,  but  the  collections  of  the 
former  are  more  numerous  and  afford  material  for  the  present 
notice. 

Some  doubt  exists  as  fo  whether  the  insects  discovered  by  Prof. 

*  See  Proc.  Boat.  Soc.  Nat.  Ui^t.,  xi,  117-118.  A  detailed  and  illustrated  Report  upon 
these  fossiU,  which  Mr.  Denton  kindly  lent  for  a  long  period  of  examination,  wUl 
Bhortiy  be  published. 
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Denton  were  found  in  Colorado  (as  stated)  or  AVyoniing  Territory. 
Tliose  now  under  consideration  purport  to  come  from  tlie  hittor 
district,*  as  stated  in  the  subjoined  letter  to  the  editors,  thonpjli 
far  removed  from  the  vicinity  of  Chagrin  Valley  or  Fossil  Camin, 
the  two  localities  explored  by  Professor  Denton.  Alxiut  one 
hundred  slabs,  mostly  of  very  small  size,  were  brouglit  away: 
these  contain  at  least  one  hundred  and  seventy-five  si)ocimens, 
including  in  that  number  all  the  reverses.  Of  these  specimens 
thirty-five  cannot  be  referred  with  certainty  to  any  sul)ordinAl 
group,  since  they  consist  merely  of  abdominal  segments  or  blurred 
and  distorted  fragments,  the  affinities  of  which  can  only  !)e  rudely 
surmised.  The  remainder  are  referable  to  nearly  forty  six-cies. 
belonging  to  the  following  groups,  mainly  arranged  in  the  onler 
of  numerical  superiority : 


Diptcra, 

thirteen 

ppecies, 

slxty-Hlx  f>i>ecinienft 

CoIcoptorA, 

twelve 

** 

flfty-two 

t. 

Hymcnoptera, 

,     three 

u 

five 

it 

lleniiptcra. 

two 

i. 

four 

*. 

Orthoptera, 

two 

It 

four 

*i 

Nenrdptera, 

two 

i* 

two 

»i 

Arachnida, 

three 

li 

«*ix 

«« 

Mj-riapoda, 

one 

u 

one 

*k 

Of  the  Diptera,  one-half  the  specimens  belong  to  a  single  or 
possibly  two  heavj'-bodied  species  of  small  size,  which,  although 
invariabl}'  wingless,  are  presumed  to  be  so  only  by  mutilation, 
since  exceedingly  few  wings  are  preserved  on  any  of  the  ston«*«« : 
of    the    other   half,   two-thirds    are     Tfpuh'dcn    or   Mifretoph it !(}<*• 

♦••I  discovered  and  collected  the  fofsil  inrects  on  the  Green  River  in  WyoniiiifrTcrri- 
torj*  on  the  line  of  the  Union  Pacific  Kailroud  abont  forty  mile**  this  hiile  (o:i«-t'i  of 
Salt  Lake  City.  Or,  to  be  more  precise,  the  locality  \»  Hve  mile"*  we«t  of  Gre<'n  River 
City  and  on  the  railroad  track.  The  latitude  and  lonpritude  as  near  as  I  ran  make  out 
fVoin  very  imperfect  memoranda  are  ae  foUow^s,  Latitude  iV  40'  north.  Lonffitu/ff  IK*"  .%• 
west.  I  had  a  hhoit  time  previous  fonnd  two  very  inipei*fect  fossil  insects  but  ronhl  flnj 
DO  htrata  nor  spot  where  any  number  could  be  ol)t:uned.  I  was  then  with  the  courteouii 
explorer.  Major  Powell,  and  left  the  fo>*Pils  with  liim.  I  returned  a  nhorl  time  alter  ;"n 
account  of  poor  liealth),  and,  while  lookinj^  for  fossil  li^h  and  leave.-,  found  a  stratum 
Home  two  or  three  inches  thick  exposed  in  a  railroad  cut  from  ten  to  twenty  feet  from 
the  top  rock  or  sandstone;  the  rock,  as  near  as  my  memory  will  serve  me.  «lipi*  to  the 
southwest  at  <iuite  an  angle.  The  slmle  or  portion  of  the  shale  on  which  the  inmvti»  are 
found  runs  in  a  circle  from  the  northeast  to  the  southwest,  art  if  <m  the  bonier  of  a  !«niall 
lake.  I  also  noticed  that  the  llsh  are  not  in  a  re>rular  order  as  the  insects,  which  cover 
a  space  about  two  feet  wide  and  form  a  ring  or  belt  abound  the  lake  as  near  as  I  eouM 
make  out  fVom  tlie  appearance.  The  fossil  insects,  fi-hes.  leaves  and  ft-uit  abound  in  that 
section  but  are  beinjf  rapidly  worked  up,  (hanks  to  the  diligence  of  our  n:ituralists  and 
the  kindness  of  the  Superinteudent,  Gen.  Sickles  of  the  Union  Pacific  Railroad,  to  whom 
1  am  greatly  indebted."— F.  C.  A.  Ricuardson,  Pres.  Chictigo  Xatural  History  6'ooic/y, 
Aug.  o,  187*2. 
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and  include  five  of  the  species,  while  the  remaining  sixth  comprises 
abont  half  the  species  and  belongs  to  various  groups.  Of  the 
Coleoptera,  fully  one-half  the  species  and  about  seven-tenths  of 
the  specimens  belong  to  the  CurcHUonidce ;  the  others  mostly  to 
the  StapJtyllnidfH  and  Ca rahidcje.  These  two  suborders,  flies  and  bee- 
tles, comprise  the  bulk  of  the  determinable  objects — nearly  six- 
sevenths  of  the  specimens  and  more  than  five-eighths  of  the  species. 
The  Ilymenoptera  consist  of  a  small  ant,  a  Pteromalus-like  insect, 
and  one  rather  obscure  form.  The  llemiptera  are  represented  by 
an  insect  resembling  Issus  and  another  apparently  belonging  to 
the  Tinguke.  In  the  Orthopt^ra  there  are  only  legs  of  a  Jx)custa-' 
rian  about  as  large  as  our  common  Ph^'Uoptera  and  a  cricket, 
perhaps  of  the  genus  Nemobius.  Two  Phryganeids  are  represented 
by  wings,  one  of  them  doubtfully  located  in  this  family.  Of  the 
gaily  worm  and  spiders  little  can  be  said. 

The  interest  in  these  objects  is  greatly  increased  when  they  are 
compai'cd  with  the  others  brought  from  the  same  region.  In  the 
first  place,  the  shales  from  '•  Chjigrin  valley  "  and  "  Fossil  Canon," 
are  dark  gray  in  tint,  while  those  containing  the  insects  now 
under  discussion  are  of  a  reddish  clav-color ;  the  former  are  much 
more  closely  grained  and  of  a  firmer  texture,  resembling  litho- 
graphic stone,  and  the  objects  are  consequently  better  preserved  — 
indeed  on  some  slabs  the  hairs  along  the  edge  of  a  wing  in  a 
Thrips  may  be  counted. 

Again,  the  faunie  of  the  several  localities  diflfer.  We  have  already 
remarked  in  a  previous  paper  that  this  is  the  case  with  the  speci- 
mens from  Chagrin  Valley  and  Fossil  Canon,  although  the  stones 
themselves  are  similar  in  character.  Mf/cetophilidfe  and  other 
Diptera  are  found  in  both  places,  "  but  in  Fossil  Canon,  the  vari- 
ety and  abundance  are  proportionately  greater  ;  the  ants,  the  moths, 
the  Thrips  and  nearly  all  the  smaller  Coleoptera  are  restricted 
to  Fossil  Canon,  while  the  larvce  come  from  Chagrin  Valley." 
The  same  is  true  of  Mr.  Richardson's  specimens ;  not  a  single 
species  can  be  definitely  referred  to  any  of  those  found  by  Prof. 
Denton,  and  the  assemblage  of  species  is  different :  thus,  a  single 
fragment  of  an  elytron  is  the  only  Curculionid  in  the  Chagrin 
Valley  shales,  and  probably  it  is  generically  distinct  fVom  all  those 
mentioned  above.  The  type  of  fi}'  spoken  of  as  so  al)undant  in 
the  shales  collected  by  Mr.  Richardson  is  represented  in  the 
previous  collection  only  by  a  single  specimen  from  Fossil  Canon, 
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probably  belonging  to  a  different  genus.  The  two  forms  men- 
tioned under  the  name  of  Issus,  one  from  Richardson's  Hliales  and 
the  other  from  Chagrin  Valley,  are  not  congeneric  {  and  th<*  same 
is  probably  true  of  the  ants  from  these  shales  and  from  Fossil 
Canon.  It  is  in  the  Mycetophilidcn  and  TlpulidoR^  however,  that 
we  find  the  closest  resemblance  between  the  different  collections ; 
in  the  comparative  abundance  and  variety  of  these  insects,  the 
shales  worked  by  Mr.  Richardson  may  best  Ihj  compared  to  tliose 
of  Fossil  Canon,  but  in  the  former  the  specimens  are  too  |)oorIy 
preserved  to  make  a  close  identification  very  satisfactory  ;  the  genus 
Dicranomyia  is  apparently  found  in  all  three  localities.  Compar- 
ing the  assemblages  of  species,  we  find  that  Diptera  and  Coleop- 
tera  are  the  prevailing  forms  in  each,*  but  that  within  these 
groups  the  types  differ  in  a  remarkable  manner,  acconliug  to  their 
several  localities ;  the  Orthoptera  and  Neuroptera,  the  spiders  and 
Myriapoda  of  the  later  discovered  beds  are  wholly'  wanting  in  the 
earlier ;  the  Lepidoptera  and  Physopoda  are  found  only  in  Fossil 
Caiion,  and  no  trace  of  ants  appears  in  Chagrin  Valley,  though 
occurring  in  the  other  two  places  and  also  in  the  locality  examined 
by  Dr.  Hayden. 

These  results  should  not  surprise  us,  since  in  the  two  rich 
quarries  of  Qi^ningen,  Baden,  one  of  which  is  only  a  mile  distant 
from,  and  about  one  hundred  and  fifty  feet  above  the  other,  the 
insects  are  found  to  be  specifically  distinct  throughout.  Probably 
some  of  these  conclusions  will  be  modified  by  a  more  searching 
study  of  the  remains  under  examination  ;  unquestionably  they 
will  be  altered  by  further  researches  in  the  field ;  and  certainly 
these  tertiary  beds  of  the  Rocky  Mountains  appear  excecdinjrly 
rich  in  insect  remains,  and  are  worth  careful  exploration ;  that 
they  extend  over  several  successive  geological  stages  seems  i)rol)- 
ablc  from  the -great  diversity  of  character  iu  these  fragnientan' 
collections,  and  also  from  Prof.  Denton's  statement  that  the  shales 
in  which  they  occur  have  a  thickness  of  a  thousand  feet. 

*  All  the  insects  as  a  rule  arc  rather  small  iu  bize. 
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BY    EDWARD    D.  COPE,  A.M.* 

In  bis  Geological  Survey  of  AV^'oming,  Professor  F.  V.  Hayden 
thus  describes  the  great  coal  area  of  Wyoming.  "About  two 
miles  west  of  Rawling's,  springs  begin  to  appear  again,  and  at 
Separation  FUUanus  Hat/denit^  Cornus  avuminata  and  other  unde- 
termined species  of  plants  occur.  Tiiis  point  forms  the  eastern 
rim  of  a  basin  which  extends  about  one  hundred  and  ten  miles  to 
the  westward.  A  new  group  comes  in  wiiich  I  have  named  the 
Washakie  group,  from  tlie  fact  that  near  this  station  are  beds  of 
calcareous  sandstone  and  limestone,  composed  of  an  aggregate  of 
fresh  water  shells.  As  they  are  mostly  casts  it  is  diflkult  to 
identify  the  species,  but  Mr.  Meek  has  named  the  most  abundant 
kind,  Unio  Vasalcei.  Soon  after  leaving  Bitter  Creek,  coal  strata 
of  Eocene  age  rise  to  the  surface  from  ])eneath  the  surface  of  the 
Miocene  beds  of  the  Washakie  group,  with  a  reversed  dip.  Here 
we  find  numerous  beds  of  coal,  and  in  the  rocks  above  and  below 
the  coal,  are  great  numbers  of  impressions  of  leaves,  and  in  the 
cla}',  oyster  shells  of  several  species.  At  Black  Buttes  Station 
eight  huuilred  and  fifty  miles  west  of  Omaha,  we  find  Salxil  Camp" 
beUii^  Uhamnus  elegans^  etc.  At  Point  of  Kocks  farther  west,  Plat- 
nus  Hai/(lenii\  Coniua  acuminata,  etc.,  occur.  At  Ilallville  the 
black  slaty  clays  forming  the  roof  of  one  of  the  most  valuable  of  tiic. 
coal  beds  of  this  region,  are  crowded  with  bivalve  shells,  two  spe- 
cies of  which  Mr.  Meek  has  named  Cjrena  fracta  and  C.  crassateJli- 
formis,  regarding  tiiem  as  Tertiar}'.  They  are  undoubtedly  brack- 
ish water  forms,  and  show  a  sort  of  middle  position,  that  is  middle 
or  upper  Eocene.  That  there  is  a  connection  between  all  tiie  coal 
beds  of  the  west  I  am  prepared  to  believe,  j-et  until  much  clearer 
light  is  thrown  upon  their  origin  than  any  we  have  yet  secured,  I 
shall  regard  them  as  belonging  to  any  transition  series  or  beds  of 
passage  between  the  true  Cretaceous  and  the  Tertiary.  It  will  be 
seen  at  once  that  one  of  the  most  important  problems  in  the  geol- 
ogy of  the  AVest  awaits  solution,  in  detecting  without  a  doubt  the 

*Rcnd  at  the  Dubuque  Meeting  of  Uie  American  Associatiou  for  the  Advancement  of 
Science.    Aug.,  1872. 

(609) 
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age  of  the  coal  series  of  the  west,  and  tlic  exact  line  of  demarc- 
ation between  the  Cretaceous  and  Tertiary  periods/'  (Ue|)ort 
1870  pp.  104-5.)    Thns  Prof.  Ilayden  lelt  the  subject  at  that  time. 

In  passing  over  tlie  region  from  Ft.  Bridger  to  Black  Buttos 
during  the  present  season,  I  traversed  successively  the  strata  of 
the  Bridger  and  Green  Hiver  epochs.  Near  Rock  Spring  Station 
the  coal  group  makes  its  appearance,  rising  tVom  iKjneath  the 
Green  River  strata,  as  it  api)eared  to  me  without  instrumental 
aid  with  some  dejjree  of  uncomformabilitv.  This  forms  the  west- 
em  border  of  an  upthrust  of  rocks  of  which  Dr.  Ilayden  haft  treatotl 
in  the  above  extract.  At  Rock  S[)ring  eleven  coal  IhhIs  have  been 
struck  in  shafting,  of  wiiich  the  upper  an<l  thickest  is  ten  feet 
in  depth.  The  rocks  are  bulf  sandstone  nearly  worn,  alternating 
with  grav  sandstones  and  shales.  Thev  descend  a<;ain  near  IViiiit 
of  Rocks  and  remain  nearly  level  at  Black  liuttes.  At  1 1  all  vi  He 
I  obtained  isolated  scales  of  numerous  species  of  lishc»s.  At 
Black  Buttes  I  learned  that  Mr.  F.  B.  Meek  had  visite<l  the 
neighborhood,  and  had  discovered  the  bones  of  some  large  animal. 
I  went  to  the  spot  and  found  fnigments  of  large  bones  lying  in 
a  l>ed  of  fossil  leaves.  On  excavating,  other  bones  were  obtained 
including  sixteen  vertebra?,  the  sacrum,  both  ilia  and  other  pelvic 
bones,  with  ribs  and  bones  of  the  limbs.  The  position  of  the 
bones  was  in  a  be<l  of  gray  sandstone,  above  one  coal  betl  ami 
below  two.  They  were  covered  with  the  leaves  which  had  evi- 
dently fallen  upon  them,  and  lilted  the  intervals  between  them, 
and  occupied  the  angles  between  the  processes,  the  neural  canal, 
etc.,  just  as  the}' had  been  pressed  in  when  soft.  The  skeleton  hiul 
fallen  on  the  shore,  for  the  leaf  lied  passed  gradually  into  a  shell 
bed,  which  included  mostly  thin  bivalved  species. 

The  pelvic  and  sacral  bones,  in  fa(?t  every  part  of  the  skeleton 
proved  the  reptile  to  have  been  a  Dinosaurian.  The  entire 
dorsal  vertebra  was  twenty-eight  inches  in  height  and  the  ilium 
between  three  and  four  feet  in  length ;  both  extremities  are 
straight,  the  one  massive,  the  other  dilated  and  thin,  with  a  sui)e- 
rior  process.  It  resembles  that  of  Cetiosauiiis  more  than  any 
other  but  presents  well  defined  dilferences.  It  is  named  Afja- 
thauinas  si/Ivpstn's, 

This  discovery  places  this  group  without  doubt  within  the  limits 
of  the  Cretaceous  period,  and  to  that  age  we  must  now  refer  the 
great  coal  area  of  Wyoming.     It  is  surrounded  to  the  west  and 
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south  and  perhaps  to  the  north  by  Eocene  Tertiary  beds,  and  the 
appearance  of  the  country  indicates  that  a  smaller  lapse  of  time 
has  separated  the  periods  of  their  deposit  than  is  usual.  Never- 
theless no  traces  of  Cretaceous  types  of  vertebrates  have  j'et  been 
found  in  any  of  these  Tertiaries. 


EFFECTS   OF   EXTRAORDIXARY   SEASONS   ON   THE 
DISTRIBUTION   OF  ANIMALS   AND   PLANTS. 

BY   PROF.    N.    S.    SHALER. 

Whatever  throws  any  light  upon  the  nature  of  the  means 
whereby  the  changes  in  the  character  and  distribution  of  organic 
forms  have  been  effected,  has  for  the  student  of  geology  the  keen- 
est interest.  I  therefore  venture  to  call  attention  to  the  peculiar 
effects  of  the  last  year  upon  the  forests  and  probably  upon  some  of 
the  animals  of  New  England.  The  year  preceding  the  winter  of 
1871-2  was  one  of  the  drjxst  on  record  in  this  region  ;  the  rainfall 
was  not  only  much  less  than  usual,  but  came  in  such  a  fashion 
as  to  leave  the  ground  very  dry  when  winter  came.  The  snowfall 
during  the  winter  vfus  slight  and  did  not  lie  well  upon  the  ground, 
melting  and  drifting  in  such  fashion  as  to  leave  a  large  part  of  the 
surface  quite  unprotected.  In  this  state  the  long  continued  and 
steady  cold  froze  the  earth  to  a  great  depth,  and  at  some  points  the 
frozen  ground  was  found  as  far  as  five  feet  from  the  surface. 
Over  the  wliole  of  New  England  it  was  doubtless  deep  enough  to 
involve  the  whole  of  the  roots  of  the  vegetation  of  our  forests. 
It  is  doubtful  whether  it  was  the  intensity  of  the  cold  alone  which 
produced  the  effects  which  have  been  observed  all  about  us,  but 
more  likely  that  it  was  in  large  part  due  to  the  deficiency  of  sap 
in  the  plants,  in  connection  with  the  low  temperature ;  as  the  frost 
left  the  roots,  .they  remained  for  some  time  in  contact  with  rela- 
tively dry  earth,  thus  causing  a  shock  too  great  for  tiieir  vitality 
to  withstand.  I  do  not  see  clearly  just  how  the  cold  and  drought 
cooperated  in  bringing  about  this  destruction,  though  I  have  no 
doubt  they  worked  together. 

The  tree  which  sulfered  most  is  the  arl)or-vitje  {Thuja  Occident- 
alls)  for  more  than  half  of  these  are  dead  and  a  large  part  of  those 
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yet  alive  are  in  a  critical  condition.  Tlic  red  cedar  (JuiujteniM 
Virghiiana)  is  also  a  great  sufferer  in  some  regions,  most  of  the 
specimens  being  dead  or  dying,  while  in  others  the  greater  part  are 
unhurt.  The  yellow  and  white  pines  (/^  mitU  and  P.  ntntbun) 
are  also  much  injured  in  many  places,  tliough  in  most  cases 
immediate  deatli  has  not  resulted.  All  the  oilier  coniferous 
trees  about  Massachusetts  Bay  have  suffered  more  or  less.  The 
greatest  amount  of  damage  seems  to  have  taken  place  in  sandy 
soils.  So  far  as  I  have  been  able  to  observe,  the  trees  placed  so 
as  to  receive  the  greatest  amount  of  moisture  have  on  the  whole 
withstood  the  crisis  the  best.  The  deciduous  trees  ap|K*ar  to 
have  come  out  without  damage ;  I  have  not  yet  been  able  to  find 
any  evidence  of  unusual  loss  among  them.  The  same  may  be 
said  for  our  herbaceous  plants  which,  so  far  as  my  limiteil  knowl- 
edge goes,  show  no  signs  of  damage. 

The  only  change  in  animal  life  which  I  have  noticed  is  the 
comparative  scarcity  of  snakes.  In  about  two  hundred  miles  of 
walking  in  the  fields  and  woods  I  have  encountere<l  but  three ;  of 
course,  in  a  matter  where  it  is  so  difficult  to  be  sure  of  compara- 
tive numbers  in  different  seasons,  it  will  not  do  to  make  positive 
assertions,  but  I  am  strongly  inclined  to  believe  that  the  same 
amount  of  walking  would  have  shown  me  several  times  as  many 
snakes  in  former  years.  1  am  sure  that  this  is  the  first  year  that 
I  have  gone  until  July  spending  at  least  one  day  in  the  week  in 
the  open  air,  without  seeing  a  black  snake.  Toads  seem  to  me 
also  much  less  common  than  usual. 

The  most  interesting  point  in  this  connection  is  the  question  as 
to  what  would  have  been  the  effect  of  carrying  this  accident 
of  climate  a  little  further.  Small  as  the  destruction  of  forest 
trees  is,  it  will  doubtless  add  several  per  cent,  to  the  deci<luou8 
trees  of  New  England,  and  remove  an  ecpuil  amount  of  conifers. 
The  conifers  seem  to  be  relics  of  an  oM  time  and  not  competent 
to  wajie  a  successful  war  with  their  vounjcer  and  more  elastic 
competitors,  the  oaks,  beeches  and  other  deciduous  trees.  Every 
gap  that  is  made  in  our  forests  of  cone-bearing  sprcies  is  tilled 
not  with  their  legitimate  successors,  but  by  forms  from  the  other 
class  of  trees.  Let  us  suppose  that  the  shock  of  the  last  season 
had  been  great  enough  to  kill  off  the  whole  of  our  pines,  the 
result  would  have  been  a  complete  change  in  the  character  of  our 
forests ;  oaks  generally  would  take  the  vacant  place.     This  would 
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affect  the  character  of  the  uinKM-jxrowth  verv  iiKvtoriallv,  for  the 
lesser  plants  of  a  piuewo«»l  are  very  «liifiMvnt  frvuii  tlio -so  which 
flourish  beneath  oaks.  This  wtuihl  have  had  a  verv  ixroat  etfivt  upon 
insect  life,  ami  more  or  les-^  dircellv  intUienei'tl  the  nunihcr  ami 
character  of  the  binli?  ami  the  mammals.  Kvon  the  climate  wouUl 
bo  in  some  small  measure  inlliienciMl,  for  a  pine  forest  retains  the 
snow  better  than  one  whieh  lo>os  its  leaves  in  the  winter  antl  thus 
tcmls  to  seeure  a  more  C'lnaMe  temperature  in  the  reiiii»n  where  it 
lies. 

Thus  we  see  that  an  accidental  drouijlit  mi«rht  brinir  about  a 
chancre  in  the  assembla^re  v>f  vital  con«li;io»s  on  the  surface  of 
the  laml,  as  great  a**  thos*»  which,  when  reeordcil  in  strata,  we 
accept  as  indicating;  di>tinct  jxeolojrical  ft>rmatit>ns. 

It  may  not  be  aujiss  in  passim;,  to  call  attentit>n  \o  the  fact 
that  the  rate  of  chan;;c  in  land  life,  as  far  as  chanjxc  depends  upon 
variations  of  temperature,  must  be  far  greater  than  in  the  sea. 
The  sea  knows  no  such  tretjuent  acci(h*nts  <if  heat,  cold  and 
moisture  as  are  at  work  on  the  land.*  The  dilference  in  these 
conditions  is  well  measurctl  by  Uie  ranuce  of  mij^ration  of  species. 
Our  Liquidambars,  Liri<Mlcmlrons,  ami  other  forest  trees  of  the 
Mississippi  Valley  have,  <lurinji:  the  later  staj^es  of  the  Tertiary 
periixl,  range<l  as  far  as  (ir^'culand,  or  tlirouirh  ovtM*  forty  de«;rees 
of  latitude.  The  greatest  nini^t*  of  marine  ftu'uis,  as  far  as  I  am 
aware,  is  not  more  than  oue-thinl  this  amouut  iu  the  same  limits 
of  time. 

It  is  very  desirable  that  abundant  observatii>ns  ou  the  inlluence 
of  the  la**t  winter  on  animal  and  veiretable  life  should  be  put  on 
record.  The  author  of  these  remarks  wouM  be  «rlad  to  hear  com- 
munications on  this  subject.  Any  informal i(m  of  importance  will 
be  printed  in  this  jom-nal  with  the  i)roi)er  ackut>\\led;^ments. 

♦  III  one  wjiy  iiKirino  iioriilciits  in;jy  pro'liH't*  ^iral  «'li;»ii;n'-'  nl  I<'iii|m>i'mLiii'i>  in  tin*  M*n. 
Till?*  i^  ri':iiUly  (•oii(Mfiv<Ml  liv  thi*  loUnw  in;;  f\.iiii|ilo.  Tin*  ili'?Innii«ni  of  (';i|n»  Coil 
woiiM  l'»wi»r  Mil'  iivorji;^*'  KiiiiiiihT  ti'iiip  'r.-itiirt*  of  Uic  rrKi«m  jihoiit  Viiii'viinl  Suiiiul  by 
twfuty  ilc^nM-r.  or  so.  Thi*  ir-iilf  uoiiUl  1k>  the  oxpuhioii  from  that  ivgion  of  at.  IriiHt 
one-flfth  ol'  the  iii:iriiic  I'onnr*  no\\  toiiinl  then*. 
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Corals  and  Coral  I:?lani)S.* — This  delightful  book  is  not 
the  work  simply  of  a  zoologist,  or  a  physical  geologist  or  geog- 
rapher, but  of  one  who  combines  to  a  remarkable  degree  the 
qualities  of  each.  The  book  will  interest  and  instruct  not  only 
the  student  in  each  of  those  departments  of  science,  b"t  so  simple 
and  yet  so  comprehensive  is  the  author's  presentation  of  an  intri- 
cate subject  that  it  will  be  pleasant  reading  to  any  one. 

The  names  of  Darwin  and  Dana  will  always  be  associated  with 
the  study  of  coral  reefs,  and  it  is  pleasant  to  learn  of  the  ingen- 
uous and  enthusiastic  admiration  with  which  the  American  speaks 
in  the  following  passage  of  the  earlier  labors  of  the  Englisli  natu- 
ralist : 

''Our  cruise  led  us  i)artly  along  the  course  followed  by  Mr. 
Charles  Darwin  during  the  years  1831  to  1«3G,  in  the  voyage  of 
the  IJeagle,  under  Captain  Fitzrov ;  and,  where  it  diverge<l  from 
his  route,  it  took  us  over  scenesf  similar  to  his,  of  coral  and  vol- 
canic islands.  8oon  after  reaching  Sydney,  Australia,  in  1839, 
a  brief  statement  was  found  in  the  papers  of  Mr.  Darwin's  theon* 
with  respect  to  the  origin  of  the  atoll  and  barrier  forms  of  reefs. 
The  paragraph  threw  a  tlood  of  light  over  the  subject  and  calle<l 
forth  feelings  of  peculiar  satisfaction,  and  of  gratefulness  to  Mr. 
Darwin,  which  still  come  up  afresh  whenever  the  subject  of  coral 
islands  is  mentioned.  The  Gaml)ier  Islands  in  the  Paumotus, 
which  gave  him  the  key  to  the  theory,  I  had  not  seen  :  but  on 
reaching  the  Feejees,  six  months  later,  in  1840,  1  found  there 
similar  facts  on  a  still  grander  scale  and  of  more  diversified  char- 
acter, so  that  I  was  afterwards  enabled  to  speak  of  his  theory  as 
established  with  more  positiveness  than  he  himself,  in  liis  philo- 
sophic caution,  had  been  ready  to  adopt.  His  work  on  "Coral 
Keefs*'  appeared  in  1842,  when  my  report  on  the  sidgect  was  al- 
ready in  manuscript.  It  showed  that  the  conclusions  on  utluT 
points,  which  we  had  independently  reached,  were  for  the  most 
part  the  same.  The  principal  points  of  .difference  relate  to  the 
reason  for  the  absqnce  of  corals  from  some  coasts,  and  the  evi- 
dence therefrom  as  to  changes  of  level,  and  the  distribution  of 
the  oceanic  regions  of  elevation  and  subsidence,  topics  which  a 
wide  range  of  travel  over  the  Tacitic  brought  directly  and  con- 
stantly to  my  attention."    (Preface.) 

♦Corals  and  Coral  I^lamlrt.    IJy  Janici*  D.  Dana,  LL.D.    New  York.    Di>d<l  &  Mead. 
187*2.    Svo,  pp.  3U8.    WiUi  maps,  platet^  and  numerous  woodcuts. 
(C74) 
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The  chapters  treat  of  ''Corals  and  Coral  Makers;"  the  "Struc- 
ture of  Coral  Keefs  and  Islands ;"  the  *' Formation  of  Coral  Reefs 
and  Islands,  and  Causes  of  their  Features ;"  the  "  Geographical 
Distribution  of  Coral  Reefs  and  Jshinds ;"  the  *' Changes  of  Level 
in  the  Pacific  Ocean;"  and  "Geological  Conclusions;"  with  an 
Appendix,  giving  explanatory  remarks  on  geological  time,  radi- 
ates, protozoans  and  a  list  of  the  names  of  species  in  the  author's 
report  on  zoophytes,  the  latter  prepared  by  l*rofessor  Verrill. 

While  the  first  chapter  gives  aii  exhaustive  and  richly  illus- 
trated account  of  corals  and  coral  polyps,  we  pass  to  some  of  the 
more  general  results  of  the  author's  studies.  In  speaking  "a 
good  word  for  coral  reefs,"  the  dread  of  navigators,  he  remarks 
that  besides  affording  fishing  grounds  and  harbors,  **the  wide 
coral  banks  and  the  enclosed  channels  greatly  enlarge  the  limits 
tributary  to  the  lands  they  encircle.  Besides  being  barriers 
against  the  ocean,  they  are  dikes  to  detain  the  detritus  of  the 
hills.  They  stop  the  water  of  the  streams  and  cause  it  to  drop 
the  silt  they  were  bearing  off,  and  thus  secure  an  addition  to  the 
land.  Tiiey  prevent,  therefore,  the  waste  which  is  constantly 
going  on  about  islands  without  such  barriers ;  for  the  ocean  not 
only  encroaches  upon  the  unprotected  shores  of  small  islands,  but 
carries  off  much  of  whatever  the  streams  empty  into  it.  The 
delta  of  Rewa  on  Viti  Levu,  resulting  from  the  detritus  accumu- 
lations of  a  large  river,  covers  nearly  sixty  square  miles.  This  is 
an  extreme  case  in  the  Pacific,  as  few  islands  are  so  large  and 
consequently  rivers  of  such  magnitude  are  not  common.  But 
there  is  rarely  a  coral-girt  island  which  has  not  at  least  some 
narrow  plains  from  this  source ;  and  upon  them  the  villages  of 
the  natives  are  usually  situated.  Around  Tahiti  tiiese  plains  are 
from  half  a  mile  to  two  or  three  miles  in  width  and  the  cocoa-nut 
and  bread  fruit  groves  are  mostly  confined  to  them." 

After  having  shown  that  atolls,  and  to  a  large  extent  other  coral 
reefs,  are  registers  of  change  of  level,  he  shows  that  a  large  part 
of  the  Pacific  Ocean  must  have  undergone  great  oscillations  in 
recent  geological  time.  As  proofs  of  elevation,  he  cites  (1)  '"the 
existence  on  coral  or  other  ishmds  of  patches  of  coral  reef  and 
deposits  of  shells  and  sand  from  the  reefs,  above  the  level  where 
the}'  are  at  present  forming."  (2)  On  islands  not  coral,  the  exis- 
tence of  sedimentary  deposits,  or  layers  of  rolled  stone,  inter- 
stratified  among  the  layers  of  igneous  or  other  rocks  constituting 
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the  liills.  *'  But  the  areas  of  subsidence,  which  covers  an  extent 
of  fifty  thousand  8(iuare  miles  in  the  Pacific,  and  wliicli  connnandn 
80  much  interest  from  its  bearings  on  geological  (|uesti(ins,  an* 
indicated  by"  (1)  ''the  existence  of  wide  and  deep  cliannolK  be- 
tween an  island  and  anv  of  its  coral  reefs ;  or  in  other  wonls.  tlie 

ft  ' 

existence  of  barrier  reefs ;  (2)  the  existence  of  lagoon  i!^lauds  or 
atolls;  (3)  the  existence  of  submerged  atolls;  (4)  deep  bay 
indentations  in  the  coasts  of  high  islands  as  the  terminations  of 
valleys." 

^'Each  atoll"  8a3's  the  author,  ''could  we  measure  the  thickness 
of  the  coral  constituting  it,  wouhl  inform  us  nearly  how  much 
subsidence  took  place  where  it  stands ;  for  they  are  actually  so 
many  registers  placed  over  the  ocean,  marking  out,  not  only  the 
sight  [site]  of  a  buried  island,  but  also  the  depth  at  which  it  lie? 
covered."     As  to  the  extent  of  the  subsidence  we  are  told  — 

"  It  is  very  evident  that  the  sinking  of  the  Society,  Samoan 
and  Hawaiian  Islands  has  been  small,  compared  with  that  required 
to  sid)merge  all  the  lands  on  which  the  Paumotus  and  11m»  other 
Pacilic  atolls  rest.  One,  two  or  1\yQ  hundred  feet,  could  not  have 
burie<l  the  many  peaks  of  these  islanvls.  Even  the  one  thousand 
two  hundred  feet  of  depression  at  the  Oambicr  (iroup  is  shown  to 
be  at  a  distance  from  the  axis  of  the  subsiding  area.  The  groups 
of  high  islands  above  mentioned  contain  sunnnits  from  four 
to  fourteen  thousand  feet  above  the  sea  ;  and  can  we  believe  it 
possible  that  throughout  this  large  area,  when  the  two  hundriMl 
islands  now  sunken  were  above  the  waves,  there  were  none  of 
them  equal  in  altitude  to  the  mean  of  these  heights,  <»r  nine 
thousand  feet?  That  none  shouhl  have  excee<led  nine  thousand 
fci't  in  elevation  is  by  no  means  probab'e.  Hence.  howi*ver 
moderate  our  estimate,  there  nuist  be  still  allowed  a  sinking  of 
many  thousand  feet.  Moreover,  whatever  estimate  we  make  that  is 
within  probable  bounds,  we  shall  not  arrive  at  a  more  burpri>ing 
change  of  level  than  our  continents  show  that  they  haw  under- 
gone ;  for  since  the  Tertiar}'  began  (or  the  [ueceding  period,  the 
Cretaceous,  closed)  more  than  ten  thousand  fe(»t  have  Iuh'ii  ad<U'd 
to  the  IJocky  Mountains,  and  parts  of  the  Andes,  Alps  and  Him- 
alavjis. 

Between  the  New  IIebri<les  and  Australia,  the  reefs  and 
islan<ls  mark  out  another  area  of  depression,  which  may  have  been 
siuuiltaneously  in  progress.  The  long  reef  of  one  hundred  and 
fifty  miles  from  the  north  cape  of  New  Caledonia,  an<l  the  uide 
barrier  on  the  west,  cannot  be  explained  without  supi>osing  a  suU 
sidence  of  one  or  two  thousand  feet  at  the  least.  The  distant 
barrier  of  Australia  is  proof  of  great  subsidence,  even  along  the 
border  of  that   continent.     Ihit  the  greatest   amount  of  hinking 
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took  place,  in  all  probability,  over  the  inttM*ino(liate  sea,  called  the 
"Coral  Seas"  where  there  are  now  a coiisi<lerable  number  of  atolls. 
The  facts  surveyed  give  us  a  long  insight  into  the  past,  and 
exhibit  to  ns  the  Pacific  once  scattered  over  with  lofty  lands, 
where  now  there  are  onlv  humble  monunuMital  atolls.  Mad  there 
been  no  growing  coral,. the  whole  would  have  i)assed  without  a 
record.  These  permanent  registers  exhibit  in  enduring  characters 
some  of  the  oscillations  which  the  "  stable "  earth  has  since 
undergone." 

"While  the  island  of  Ponape  is  citcfd  as  affording  evidence  of  a 
local  subsidence  in  progress,  the  downward  movement  is  not  now 
general,  and  the  period  during  which  it  took  place  *' extends  back 
to  the  Tertiary  era,  and  perhaps  still  further  back." 

Geologists  and  paheontologists  will  be  grateful  for  the  grand 
generalization  in  the  final  chapter  entitled,  ''Geological  Conclu- 
sions." Facts  l^earing  in  an  interesting  way  on  lilhology  are 
stated  in  the  section  on  the  "  Formation  of  Limestones,"  where  the 
writer  concludes  that  the  "^'  reef-formations  illustrate  that  not  only 
coral  conglomerates,  or  coral-rag  may  be  made  of  corals,  but  also 
the  very  finest  and  most  compact  unfossiliferous  limestones  ;  that 
fine  compact  limestone,  as  flint- like  in  fracture  as  any  of  Silurian 
time,  is  one  of  the  most  common  of  coral-reef  rocks  and  is 
nothing  but  consolidated  nuid,  or  fine  sand  of  coral  origin." 

These  coral-reefs,  which  through  subsidence  became  in  some  cases 
at  least  two  thousand  feet  thick,  are  happily  termed  "beds  of  lime- 
stone with  living  margins,"  the  living  part  furnishing  material  for 
its  horizontal  extension  outward,  and  also,  if  a  slow  subsidence  in 
progress,  for  its  increase  upward.  "  In  the  case  of  existing  coral- 
reefs,  there  is  yet  no  evidence  that  the  species  of  the  lower  beds 
differ  from  those  of  the  top.  There  is  also  no  evidence,  in  any 
part  of  any  ocean,  that  there  is  a  set  of  cold  water  corals  fitted  to 
commence  a  reef  in  deep  water  and  build  it  up  to  such  a  level  that 
another  set  of  species  may  take  it  and  cairy  it  up  higher  ;  the  facts 
thus  far  gathered  are  all  opposed  to  such  an  idea.  Should  it  be 
hereafter  proved  that  the  corals  of  the  inferior  beds  difier  in 
species  from  those  now  existing,  it  will  probably  l)e  found  that 
the  predecessors  of  those  now  living  were  also  shallow  water 
species ;  so  that  the  subsidence  in  any  case  was  necessary." 

We  now  come  to  the  solution  of  some  questions  bearing  on  the 
theories  held  by  perhaps  the  mnjority  of  naturalists,  that  the 
present  ocean  beds  were  fonnerly  continents.     So  far  as  we  are 
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aware  Professor  Dana  was  the  first*  to  call  attention  to  this  pop- 
ular fallacy,  which  gives  rise  to  so  much  crude  theorizing  to 
account  for  the  present  distribution  of  life  and  land  on  the  surface 
of  the  globe.  He  shows  from  the  fact  "  that  the  sediment  or  di'liris 
from  a  shore  is  almost  wholly  thrown  back  by  the  waves  against 
the  land  where  it  originated,  or  over  its  submergetl  part  in  the 
shallow  waters,  and  that  is  not  transported  away  to  make  deep 
sea  formations,"  the  important  conclusion  that  ''  lands  separated 
by  a  range  of  deep  ocean  cannot  supply  one  another  with  material 
for  rocks.  The  existence  of  an  Atlantic  ocean  continent — an  At- 
lantis— has  sometimes  been  assumed  in  order  to  make  it  a  source 
of  the  mud,  sand,  and  gravel,  out  of  which  the  thick  sedimentary 
formations  of  the  Appalachian  region  of  North  America  were  maile. 
But  if  this  Atlantis  were  a  reality,  there  would  still  have  Ikh-h 
needed,  in  addition  to  the  presence  of  such  an  ocean  continent,  n 
set  of  freight  carriers  that  could  beat  otf  the  waves  from  thi'ir 
accustomed  work,  and  push  aside  the  ordinary' oceanic  current*: 
or  else  Atlantis  would  get  ])ack  all  its  own  dirt." 

Professor  Dana  reasons  from  the  existence  of  a  Jurassic  coral 
reef  in  England,  that  the  ''Gulf  Stream  has  had,  from  the  Jurassic 
period  in  geological  history  onward,  the  same  kind  of  inlluence 
on  the  temperature  of  the  north  Atlantic  ocean  which  it  now  has." 
Before  the  Cretaceous  period  began  the  waters  cooled  somewhat, 
as  there  were  no  coral  reefs  in  the  British  Cretaceous  sea,  thon«;h 
as  late  as  the  Miocene  Tcrtiarv,  there  were  reef  corals  in  the  seas 
of  northern  Italy. 

''The  absence  from  the  American  coast  of  the  Atlantic,  of  anv 
coral  reefs  of  the  Cretaceous  beds,  and  of  any  reef  corals,  seems 
to  show  that  the  oceanic  temperature  off  this  const  was  not  favor- 
able for  such  corals ;  and  if  so,  then  the  line  of  ijH°  F.  extendeil  at 
least  20"^  further  north  on  the  European  side  of  the  ocean  tlian  on 
the  Atlantic  —  an  inequality  to  be  accounted  for  only  by  the  exis- 
tence of  the  Gulf  Stream.  But,  in  addition,  the  whole  range  of 
life  in  the  European  Cretaceous,  and  its  vastly  greater  variety  of 
species  leave  no  doubt  as  to  the  higher  temperature  of  the  oci'an 
along  its  European  border ;  so  that  the  idea  of  a  Cretaceous  (iulf 
Stream  must  be  accepted,  and  that  of  a  Tertiary-  is  demonstrate*! 
by  similar  facts. 

If  the  Gulf  Stream  had  its  present  position  and  force  in  Oolitic, 
Cretaceous,  and  Tertiary  times,  then  the  ocean  had,  t brought mt 
these   eras,  its   present   extension   and   oceanic   character ;    and. 

♦  rroceedings  Axuer.  Assoc.  Adv.  Science,  1856. 
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Airther,  no  barrier  of  land  extended  across  from  South  America 
to  the  Canaries  and  Africa,  dividing  the  South  from  tlie  North 
Atlantic,  but  all  was  one  j^-eat  ocean.  Such  a  barrier  would  not 
annul  entirely  the  flow  of  the  Gulf  Stream  ;  yet  the  North  Atlantic 
is  so  small  an  ocean,  that  if  left  to  itself  its  s^-stem  of  currents 
would  be  very  feeble." 

We  would  have  liked  if  space  allowed  to  reprint  the  whole  of 
the  section  entitled  "  The  Oceanic  Coral  Island  Subsidence."  AVe 
reproduce  portions,  however,  for  the  most  part  in  tiie  author's 
own  words.  AVhile  he  has  shown  that  coral  islands  are  records  of 
slow  changes  of  level  in  the  ocean's  bottom,  they  are  also  records 
of  the  contour  of  the  ocean  bed,  as  they  indicate  submarine  linear 
ranges  of  mountains  "the  whole  over  ^ve  thousand  miles  in 
length,"  the  whole  area  of  subsideuce  being  over  six  thousand 
miles  in  length,  with  a  width  equalling  that  of  North  America,  thus 
forming  an  example  of  one  of  the  "great  secular  movements  of 
the  earth's  crust."  The  subsidence  was  in  progress  during  the 
Glacial  era,  while  the  more  northern  continental  lands,  "  at  least 
those  of  North  America,"  were  being  elevated,  preparatory  to,  or 
during  that  era  of  ice  :  and  this  elevation  of  land  northward  "  may 
have  been  a  balance  to  the  doirnwanl  oceanic  movements  that 
resulted  in  the  formation  of  the  Pacific  atolls." 

There  was  a  similar  subsidence  in  the  AVest  Indies.  *'  The  j:)enin- 
sula  of  Florida,  Cuba,  and  the  Bahamas  look,  as  they  lie  together, 
as  if  all  were  once  part  of  a  greater  Florida,  or  southeastern  pro- 
longation of  the  continent."  Professor  Dana  believes  tiiat  a  very 
large  number  of  islands,  more  than  has  been  supposed,  lie  buried 
in  the  ocean,  and  he  cites  the  interesting  example  of  the  "lonely 
Bermuda  atoll."  "  Its  solitary  stat«  is  reason  for  suspecting  that 
great  changes  have  taken  place  about  it ;  for  it  is  not  natural  for 
islands  to  be  alone." 

We  quote  the  following  paragraph,  believing,  that  it  is  the  key 
to  many  of  the  laws  of  geographical  distribution  of  plants  and 
animals,  as  it  opposes  many  crude  theories  of  the  existence  of 
former  continents  and  continental  bridges  which  naturalists  assume 
to  account  for  the  present  distribution  of  life  on  opposite  shores 
of  our  present  continents  :  — 

"  AVhile  thus  seeming  to  prove  that  all  the  great  oceans  have 
their  buried  lands,  we  are  far  from  establishing  that  these  lands 
were  oceanic  continents.  For  as  the  author  has  elsewhere  shown, 
the  profoundest  facts  in  the  earth's  history  prove  that  the  oceans 
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have  always  been  oceans.  Tliese  lands  in  all  probability  were, 
for  the  most  part,  volcanic  islands  or  snininits  of  volcanic  ran^*8, 
for  of  this  nature  are  all  the  islands  over  the  interior  of  either 
ocean  that  aie  not  of  coral  ori<rin." 

The  extracts  we  have  given,  rather  than  any  words  of  Ibc 
reviewer,  attest  the  clear  and  comprehensive  manner  in  wbieh  tbe 
anthor  treats  of  a  diilicult  and  abstruse  theme.  The  pnblibhers 
have  issued  the  volume  in  a  most  attractive  style. 

Max  in  the  Past,  Present  and  Future.* — AVe  arc  assured  by 
the  modest  author  of  these  lectures  that  their  publication  was  the 
result  of  "the  extraordinary  favor  which  the  public  has  bitberto 
manifested  towards  all  the  literary  productionsof  the  author  with- 
out exception."  They  seem  to  be  a  digest,  with  liberal  quotations, 
of  the  writings  of  Huxley,  Schalfhausen,  Vogt,  Ilaeckel  and 
others,  on  man  and  his  origin.  The  main  facts  as  to  tbe  antiquity 
of  man  are  given,  with  a  chapter  on  his  simian  origin,  while  the 
future  of  man  gccupies  the  last  third  of  tbe  book.  We  have  not 
been  able  to  find  that  the  anthor  is  an  original  investigator  in 
anthropology',  and  with  his  hearty  contempt  for  philosophy  and 
pity  for  any  one  who  believes  in  sucb  infantile  notions  forsooth 
as  the  immortality  of  tbe  soul  and  the  existence  of  Go<l,  we  doubt 
whether  his  superficial  mode  of  treatment  is  calculated  to  win  the 
regard  of  his  readers  to  anthrop(^logical  8tu<lies. 

The  crude  and  soi)homoric  style  of  the  third  chapter  is  more  sul>- 
dued  in  those  on  the  anticpiit}'  and  origin  of  man.  Ibit  even  here  in 
matteis  of  detail  the  author  is  not  invariably  reliable.  He  accept ?» 
uuliesitatiugl}'  the  calculation  as  to  the  age  of  the  [)ortions  of 
the  human  skeletons  found  in  the  **  coral  rock"  of  Florida,  tbouirh 
it  has  been  stated  in  this  journal  (vol.  ii,  p.  34.*),  Oct.,  \Hi\s)  by 
M.  I)e  Pourtales,  the  original  discoverer  of  the  specimens,  that 
they  were  not  from  a  coral  formation,  but  that  he  took  them  from 
a  '*  fresh  water  sandstone  on  the  shore  of  Lake  Monroe,  associatoti 
with  fresh  water  shells  of  species  still  living  in  the  lake.  No 
date  can  be  assigned  to  the  formation  of  that  deposit  at  least, 
from  present  observations."  It  has  also  been  questionecl  whi'thor 
the  age  of  the  bones  found  in  the  cypress  swamps  of  Louisiana  is  <o 


*  M.iii  in  the  Past.  rroM'nt  aiul  Future.  A  |)0|iul:ir  account  of  the  ro>ult-«  of  ivccui 
hCicnlillc  l•e^ca^cl^  as  re^anls  llio  Oritrin,  To-ition  aixl  rro^jiot-t.-*  of  tlie  lluiiiaii  itace. 
From  the  (icniiau  of  Dr.  L.  TlUchner,  by  \V.  S.  Dalla.":.  London  IbTi.  Thiladelphia. 
J.  Ii.  I.iiiitincott  and  Co.    8vo,  pp.  3G3. 
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well  dotermineil  as  Dr.  Biichner  seems  to  ttiink.  On  the  other 
hanil  he  does  not  seem  acquainted  with  the  discovery  of  the  human 
skull  under  Table  Mountain  in  California,  though  these  remains 
are  probably  more  ancient  than  any  human  relics  yet  found  in 
Europe. 

Otherwise  the  work  is  a  good  digest  of  the  leading  facts  and 
arguments  on  tlie  scientific  topics  of  which  he  treats,  which  the 
ordinary  reader  will  not  find  in  any  available  work. 

The  translation  certainly  d(5es  not  gloss  over  the  literary'  crudi- 
ties of  the  original,  while  the  book  abounds  in  gross  typographical 
blunders. 

The  Birds  of  the  Tkes  Marias  and  Socorro  Islands..* — The 
Tres  Marias  form  a  group  of  several  small,  heavily  woo<led  islands, 
situated  otf  the  Mexican  coast,  opposite  the  port  of  San  Bias  and 
about  one  hundred  mih?s  distant  from  that  ])oint.  Socorro,  the  larg- 
est of  the  Kevillagigedo  group,  is  a  barren  volcanic  island  which 
rises  abruptly  to  the  height  of  two  thousand  feet,  about  three  hun- 
dred and  fiity  miles  southwest  of  the  Tres  Marias,  and  about  the 
same  distance  from  the  Mexican  coast.  From  their  small  size  and 
their  distance  from  the  mainland,  the  fauna  of  these  islands  presents 
features  of  more  than  usual  interest.  Under  the  auspices  of  the 
Smithsonian  Institution  and  the  Boston  Society  of  Natural  llis- 
tor3'.  Col.  (irayson  made  several  voynges  to  these  islands  for  the 
purpose  of  exploring  their  natural  history.  In  the  present  paper 
we  have  some  of  the  results  of  Col.  (Jrayson's  labor,  pivpared  from 
his  notes  and  collections  by  Mr.  (ieorge  N.  Lawrence.  The  paper 
contains  coi)ious  and  valuable  notes  respecting  most  of  the  species 
mentioned,  with  (piite  a  full  account  of  the  physical  characteristics 
of  the  ishinds.  The  Tres  Marias  list  embraces  fifty-two  species, 
collected  by  Col.  (irayson  in  1hG3,  18(10  and  18(;7.  In  general 
character  the  avian  fauna  of  these  islands  closely  resend)les  that 
of  the  adjoining  main,  though  several  strongly  marked  insular 
races  are  easily  recognized,  and  is  hence  decidedly  tropical.  The 
only  northern  Unitetl  States  species  recorded  are  such  as  have  a 
wide  range  of  distribution  or  are  semitropical,  the  majority  being 
raptorial  l>ir<ls.     But  one  aquatic  species  (the  sooty  tern)  is  given. 


♦On  Uh'  I'liyi-U'nl  <itM»;fr;i|)liy  and  Natnnil  History  of  the  IsliimlA  of  the  Tres  Marina 
and  of  SiK-oiTo.  offtlie  we>tern  Coast  of  Mexico.  IJy  Col.  An<lrew  .J.  (Jrayson.  Edited 
by  (ieo.  N.  LawrtMu'.e,  Proc.  Bost.  Soc.  Xat,  lli&t.  Vol.  xiv,  pp.  -i'll-aOJ.  April,  lt*12. 
(Read  June  7,  1871). 
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contrary  to  what  one  would  anticipate,  and  the  wadcra  number 
only  six  species.  Seven  hummingbirds  are  reported,  Hve  \Hi\n^ 
given  by  Mr.  Lawrence  on  the  authority  of  Capt.  J.  Xantus. 
The  list  is  hence  evidently  more  or  less  incomplete,  Col.  (i  ray  son 
mentioning  only  such  as  he  actually  obtained  or  observed.  I'nfur- 
tunately  no  dates  are  given  in  the  notes,  and  we  are  hence  left  in 
doubt  as  to  the  season  of  occurrence  of  the  birds  menti(>ne<1. 

Socorro  Island  was  visitijd  twice  by  Col.  Grayson,  but  the  chief 
part  of  his  collections  there  seems  to  have  been  ma<le  during  tlie 
last  ten  days  of  May,  18()7.  The  list  embraces  fourteen  ft|)ecies, 
only  five  of  which  were  found  at  the  Tres  ^larias.  Several  ap|)ear 
to  be  known  as  yet  only  from  this  islan<l,*  and  others  only  from 
this  and  the  Tres  Marias,  though  each  has  near  relatives  on  the 
Mexican  main.  Among  tliose  of  special  interest  obtained  li«*re 
were  several  specimens  of  Wliitney's  owl  ( }ficrathene  Whifn^-jii 
Cones)  known  formerly  only  from  the  single  specimen  obtaineil  by 
Dr.  Cooper  at  Fort  Mohave,  in  1801,  but  since  found  also  at 
Mazatlan  by  Grayson,  and  in  Arizona  by  Bendire. 

The  itinerary  t  given  of  Col.  Grayson's  voyages  on  these  ex|>e«ii- 
tions  conveys  a  vivid  picture  of  the  dangers  as  well  as  annoyance, 
to  which  the  enthu  si  rustic  naturalist  is  often  exposed  in  the  pursuit 
of  his  treasures.  Though  shipwrecked  at  Socorro,  he  seems  n«»t 
to  have  been  daunted  in  his  explorations,  but  exti'mling  hi> 
researches  to  other  localities,  he  fell  a  victim  to  a  fever  confract«*d 
while  collecting  at  tlie  Isabel  Islamls,  in  the  summer  of  1>*«»'.«.J 
To  Col.  (irayson  ornithologists  are  chietly  indebted  for  our  prc^t-nt 
knowledge  of  the  ornithological  fauna  of  northwestern  Mexico, 
and  in  his  death  science  lost  a  devotee  of  rare  zeal  and  indu-^trv. 
— J.  A.  A. 

BOTANY. 

Law  OF  Angular  Divergence  in  the  Branches  of  Plant-*. — 
Mr.  Thomas  Meehan  said  tiiat  of  all  the  problems  that  face^l  the 
botanist,  few  seemed  more  impenetrable  than  the  law  which  gov- 
erned the  angular  divergence  in  the  branches  of  plants.  Some 
grew  (piite  prostrate  and  others,  though  closely  allied  species, 
might  be  strictly  erect.     At  the  present  season  of  the  year  we  may 

*  See  Ann.  Lye.  Nat.  IliHt.  N.  Y.  x.  pp.  1-18.  March.  187L 

t  Also  publi.xho«l  in  tlie  "  Ovorlaml  Monthly,"  September,  li*72. 

X  See  ••  Overland  Monthly,"  February,  1S70. 
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note  plants  with  prostrate  leaves  or  bmnehes,  which  in  spring  will 
have  them  of  a  shar[),  upright  angle.  The  Verbaseunis  at  the 
present  time,  especially  V.  blattaria,  had  their  root  leaves  so 
firmly  pressed  against  the  ground,  that  on  lifting  they  would  fall 
back  with  a  spring ;  as  soon  as  the  central  axis  grew,  the  leaves 
from  that  would  be  almost  upright.  In  some  respects,  erection 
or  prostration  became  almost  specific  characters.  The  Bubus 
viflosns  usually  grew  erect  even  from  infancy,  and  the  Ruhiis  Cana- 
detiftis  generally  trailed ;  yet  the  last  named  would  sometimes 
throw  up  strong  erect  stems,  which  could  scarcely  be  distinguished 
in  that  stage  from  li,  villottHft,  Again,  the  same  species  of  tree 
would  often  produce  individuals  quite  erect,  and  at  other  times 
very  pendent,  and  hence  we  had  in  horticulture  the  class  of  weep- 
ing trees.  All  trees  seemed  to  have  this  power  of  producing  pen- 
dent individuals.  The  oaks,  ashes,  poplars,  elms,  all  furnished 
familiar  examples. 

It  was  usual  with  botanists  to  pass  these  things  over  as  ''weak- 
nesses." But  the  term  weakness  explained  nothing.  To  say 
that  these  plants  had  lost  the  power  of  erection  was  simply  re- 
stating the  primary  fact.  Moreover,  some  of  these  prostrate  forms 
had  apparently  more  vigor  than  the  erect  ones.  Rftbus  Canadensis 
was  weaker  than  It.  villofUfs,  truly ;  but,  on  the  other  hand,  some 
of  the  Russian  trailing  junipers  were  far  more  vigorous  than  any 
of  the  upright  forms.  The  weeping  beech  also  was  in  appearance 
more  vigorous  than  the  ordinary  forms.  All  beeches  had  their 
young  growth  pendent.  As  the  growth  matured,  the  branches 
became  erect ;  but  in  the  weeping  form  erection  did  not  come  with 
maturity,  and  hence  it  remaincMl  pendent.  In  the  ashes,  however, 
there  was  no  pendency  in  the  young  growth;  but  the  "weepr 
ing  ash"  was  one  of  the  most  decided  of  all  drooping  trees.  In 
such  cases  as  these,  the  law  which  governed  the  angles  of  diver- 
gence must  either  be  different  in  each  case,  or  operate  at  different 
stages  of  the  develoi)ment  of  the  branches. 

In  his  late  travels  in  the  Rocky  Mountains,  he  came  on  a  tract 
covered  profusely  with  one  of  the  small  creeping  Euphorbias, 
probably  E.  cordata^  in  which  a  large  quantity  grew  perfectly 
erect.  Sometimes  only  a  portion  of  the  plant  exhibited  this 
character,  at  other  times  all  the  plant  was  upright.  The  speci- 
mens he  exhibited  were  of  the  erect  class.  In  all  these  cases  the 
plant  was  attacked  by  a  small  fungus,  ^cidium  euphorbioe^  the  ^. 
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ht/penrfp/olia  of  Schweinitz.  IIo  tliouglit  that  the  fact  tliut  this 
little  fiiii<rus  should  be  able  to  make  a  usually  creepinj;  plants 
rooting  from  every  joint,  entirely  lose  this  eharaeter  and  become 
erect,  was  worthy  of  some  notice  by  students  in  this  braiicli  of 
botany.  —  From  remarks  made  before  the  PhikuL  Acad,  Sciences. 

Clas.sification  of  the  Gray  Pixe.  —  In  the  last  edition  of 
Gray's  ''Manual,"  the  gray  pine  (Pinns  Banksiana  LamlMTt)  is 
classed,  according  to  Dr.  Engelmann*s  arrangement  of  the  sp4»cie«, 
with  P.  innpH  Ait.  and  P,  mitis  Michx.,  etc.,  in  tlie  group  with 
the  fertile  catkins  and  cones  lateral.  Now,  at  Tawas  Point, 
Michigan  (Lake  Huron),  I  find  (June,  1«72)  this  tree  in  an  abun- 
dance of  instances,  with  young,  half-grown  fruit,  as  well  as  others 
with  female  flowers,  bearing  them,  one  or  a  pair  at  apex,  thus 
again  a  few  inches  lower  down,  and  again  farther  down  along  that 
same  branch. 

It  would  be  important  to  know  how  freciuently  the  female  flow- 
ers and  the  fruit  are  apical  (/.  e.  above  the  leaves)  and  liow  often 
lateral.  The  facts  here  given  would  seem  to  require  a  correction 
in  the  classification  of  this  tree,  placing  it,  perhaps  in  an  inter- 
mediate group,  between  the  two  groups  already  erected.  Spci*i- 
mens  sent  by  me  to  Dr.  Engelmann  have  elicited  his  surprise  as, 
though  he  had  had  plenty  of  material  of  P.  BankHiaua  from 
Lake  Michigan,  he  had  none  showing  this  disposition  of  the  fruit. 

The  trees  at  Tawas  Point  are,  for  the  gray  pine,  remarkably 
large;  in  many  cases  reaching  the  height  of  fifty  feet,  the  trunk 
being  frequently  over  a  foot  in  diameter  and  occasionally  eighteen 
inches  through.  The  vSpecimens  collected,  however,  were  from  the 
more  stunted  usual  form,  ranging  from  five  to  twenty  l\'et  high, 
and  which  grow  on  the  extremity  of  the  point.  1  <lo  not  think 
the  cones  were  either  as  trequently  or  as  much  curved  as  I  have 
observed  them  to  b(j  on  this  tree  further  north,  for  inslaiict*  at 
Marquette  on  Lake  Superior. —  IIexky  Gilmax,  Detroit^  Mlchujun. 

The  Vegetable  Natuhe  of  Diatoms. —  The  Rev.  M.  J.  Berke- 
ley notices  in  the  ''Academy'*  a  memoir  by  Dr.  Pfitzer  on  «lia- 
toms,  which  fully  confirms  the  important  observations  which  wm* 
made  by  Mr.  Thwaites,  and  which  ''at  once  settled  the  question 
as  to  the  vegetable  nature  of  their  singular  organisms."  Tin* 
point  of  special  interest  in  Pfitzer's  paper  is  the  elucidation  of  the 
mode  in  which  the  two  portions  of  the  outer  silicious  envelope 
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overlap  each  otlior,  thus  faciJitating  the  multiplication  of  the 
indivuUial  as  dLstiiict  from  the  fructification.  Few  mntters  are 
more  interestinji:  as  regards  microscopical  observation  than  the 
mode  of  propagation,  and  when  the  ditlenuit  si)ecies  of  Biddul- 
phia  can  be  readily  procured  as  on  our  southern  coasts,  they  will 
afford  ample-  food  for  many  a  mornins^'s  investigation.  The  two 
original  halves  remain  exactly  /;/  sf<ifn  (jho,  and  it  would  be  inter- 
esting to  know  how  long  they  would  subsist  while  new  interme- 
diate pustules  are  developed ;  and  the  same  oljservation  applies 
'  to  many  Desmidiaccjv. 

Office  of  Bid  Scalks,  etc.  —  Mr.  Thomas  Mcehan  referred  to 
some  observations  made  by  him  last  spring  before  the  Academy  of. 
Natural  Sciences  of  Phihidelpbia  in  regard  to  the  oflice  of  bud  scales 
and  involucral  bracts.  The  general  impression  was  that  they 
were  formed  for  the  purpose  of  protecting  the  tender  parts  beneath. 
At  that  time  he  exhibited  branches  of  Fra.n'tnis  e^'ohim'  on  which 
some  of  the  buds  were  eutirelv  naked,  and  others  clothed  with 
scales  in  the  usual  manner.  They  could  scarcely  be  for  protection 
in  this  instance,  as  both  were  equally  hardy. 

He  now  had  to  exhibit  an  ear  of  corn  which  had  been  produced 
without  the  usual  involucral  bracts  or  husks,  and  yet  was  as  per- 
fect as  if  clothed  in  the  usual  way,  showing  that  the  husk  was  of 
not  much  importance  as  a  prot<'cling  atrent.  An  interesting  point 
was  that  this  ear  had  been  formed  on  the  end  of  a  male  panicle  or 
tassel.  It  was  not  unconnnon  to  find  scattered  grains  of  com 
amongst  male  tlowers,  but  a  perfect  ear  like  this  he  had  never  be- 
fore seen.  The  ear  was  eigl it- rowed,  and  contained  two  hundred 
perfect  grains.     It  was  the  variety  known  as  '"  popcorn.'* 

Seeds  as  Projectiles.  —  jMr.  Thomas  IMeehan,  at  a  late  meeting 
of  the  Academy  of  Natural  Sciences  of  Philadelphia,  said  that 
while  travelliuir  through  a  wood  recentlv  he  was  struck  in  the  face 
by  some  seeds  of  Ihniunnrlls  Vh'fjhiica^  the  conunon  witch  hazel, 
with  as  much  force  as  if  they  were  spent  shot  from  a  gun.  Not 
aware  before  that  these  capsules  possessed  any  i)rojecting  iH)wer, 
he  gathered  a  quantity  in  order  to  ascertain  the  cause  of  the  pro- 
jecting force  and  the  measure  of  its  power.  Laying  the  capsules 
on  the  floor,  he  found  the  seeds  were  thrown  generally  four  or  six 
feet,  and  in  one  instance  as  much  as  twelve  feet  away.  The  cause 
of  this  immense  projecting  power  he  found  to  be  simply  in  the 
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contraction  of  the  homy  albumen  which  sniToundetl  the  8c<h1.  Tho 
seeds  were  oviil  and  in  a  smooth  bony  envelope,  and  wlM*n  the 
albumen  had  burst  and  expanded  enoupjli  to  get  just  beyond  the 
mid<He  where  the  seed  narrowed  iigain,  the  contraction  of  the  al- 
bumen caused  the  seed  to  slip  out  with  force,  just  as  we  would 
squeeze  out  a  smooth  tapering  stone  between  the  finger  and 
thumb. 

Alpine  Flowers. — Dr.  Parry,  having  devoted  the  whole  summer 
to  a  third  botanical  exploration  of  the  Colorailo  Kocky  Mountains, 
has  prepared  beautiful  sets  of  the  more  remarkable  and  novel 
Alpine  flowers  of  the  region,  consisting  of  above  a  hun<lre<l  8|)ecie8. 
A  limited  number  of  these  sets,  interesting  as  souvenirs  of  travel 
as  well  as  to  botanists,  may  be  obtained  for  twelve  dollars  a  set 
upon  application  to  Dr.  I^rr^'  at  Davenport,  Iowa,  or  to  the  Natu- 
ralists* Agency  in  Salem. — A.  G. 

ZOOLOGY. 

The  Zoological  Station  of  Naples.  —  An  undertaking  which 
cannot  fail  to  have  an  important  influence  on  the  progress  of  zw>l- 
ogy  has  been  started  at  Naples.  A  zoological  station  to  be  in 
charge  of  a  permanent  zoological  observer  and  opened  under 
certain  restrictions  to  all  workers  who  may  wish  to  avail  them- 
selves of  its  facilities.  It  will  form  the  natural  complement  of 
the  advantages  zoologists  and  anatomists  now  derive  from  tho 
great  zoological  gardens  of  London  and  Paris,  which  constantly 
supply  so  much  valuable  material  for  study  to  the  members  of 
the  Zoological  Society  of  Lon<lon  and  the  Professors  of  the  Janlin 
des  Plantes.  Hitherto  all  the  work  done  on  the  seashore  has  neces- 
sarily been  more  or  less  interrupted  ;  usually  a  stay  of  a  few  weeks 
at  one  place  has  been  the  utmost  length  of  time  which  naturalists 
have  been  able  to  devote  to  one  of  the  most  fruitful  branches  of 
research  in  Zoology.  Occasionally  a  more  favored  individual 
spends  a  few  months  on  the  seashore,  but  these  are  exceptions.  All 
who  have  had  occasion  to  pursue  embryological  studies  on  the 
seashore,  or  to  trace  the  habits  and  study  the  anatomy  of  our  marine 
animals,  know  how  dillicult  it  is  to  obtain  just  the  material  which 
is  wanted.  To  make  a  complete  embryology  of  a  single  marine 
animal  often  requires  several  years  of  unremitting  devotion  to  one 
subject  and,  in  order  to  obtain  missing  links,  one  must  study  on  the 
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seashore  what  he  happens  to  find.  It  is  impossible  to  obtain  certain 
stages  of  growth  except  at  stated  seasons,  which  are  not  always 
the  time  wlien  the  seasliore  is  accessible.  The  value  therefore  of 
permanent  stations  cannot  be  overestimated.  The  zoologists  in 
charge  will  little  by  little  learn  the  habits  of  the  more  common  spe- 
cies and  by  making  the  materials  accessible  to  special  resean*h  save 
an  immense  amount  of  time  now  devottnl  to  exploring  the  ground. 
A  zoological  station  on  the  seashore  will  become  for  biology,  when 
fully  equipped,  the  equivalent  of  lirst  class  observatories,  and  when 
other  stations  are  established  on  well  selected  points  along  the 
coasts  of  dilferent  countries  we  may  hope  to  gain  the  materials  for 
the  solution  of  many  most  interesting  problems  in  Natural  History 
which  individual  exertions  could  hardly  liope  to  solve. 

A  better  s^wt  than  Naples  could  iv>t  have  been  selected  to 
make  a  start ;  rendered  classic  by  the  important  memoirs  which 
have  been  published  upon  the  animals  of  its  bay,  the  student  will  at 
once  have  a  guide  and  models  to  follow. 

May  we  not  hope  that  the  noble  example  given  by  Dr.  Dohrn 
willlMi  imitated  in  this  country  and  that  in  connection  with  some 
of  our  leading  Universities,  Practical  Schools  of  Biology  will  be 
established,  where  Professors  and  Students  will  find  abundant  ma- 
terial to  pursue  their  favorite  studies? — A.  Agassiz. 

The  '" Speuer*sche  Zeitung"  (Berlin)  publishes  the  following  ex- 
tract from  a  private  letter  :  —  On  the  narrow  strip  of  coast  which 
separates  the  park  of  the  Villa  Heale  from  the  sea,  a  large  stone 
building  is  at  [)resent  being  erected  at  Naples,  quietl}'  and  almost 
unnoticed  ;  at  least  the  Neai)olitan  press  has  paid  no  attention  to 
it.  The  strength  of  the  foundations  —  it  has  taken  three  months  to 
lay  them  —  shows  that  they  are  intended  for  an  edilice  of  consid- 
erable size  and  durability,  and  on  making  inquiries  I  have  learned 
that  this  is  the  Zoolonical  Station  which  has  been  occasionally 
mentioned  by  Italian,  German  and  English  journals  during  the 
last  few  months.  It  has  been  organized  and  is  being  built  by  a 
young  German  naturalist,  Dr.  Anton  Dohrn  of  Stettin,  who  until 
a  few  years  ago  was  a  private  teacher  at  the  university  of  Jena. 
He  has  paid  nearly  the  whole  of  the  expenses,  which  amount  to 
about  50,000  thalers  (£7500)  out  of  his  own  pocket,  the  only  assist- 
ance he  has  received  having  come  from  a  few  personal  friends, 
who  have  lent  several  thousands  of  thalers  for  the  purpose.  The 
following  is  a  short  sketch  of  his  plan.     The  ground  floor  of  the 
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building,  which  covers  an  area  of  about  8000  sq.  fl..  contains  a 
great  aquarium,  which  will  be  opened  to  the  pul)lic.  Dr.  Dobm 
hopes  that  the  money  thus  obtained  will  not  only  sufllce  for  all 
the  expenses  of  the  aquarium,  but  also  afford  a  surplus  to  be  em- 
ployed in  covering  a  part  of  the  requirements  of  the  upper  Htor>*, 
which  is  to  be  exclusively  devoted  to  scientific  purposes.  Besides 
the  officials  and  servants  employed  in  the  aquarium,  several  younsr 
zoologists  will  be  attached  to  the  station  and  receive  a  regular 
salary  from  the  Director,  Dr.  Dohrn.  Thus  a  number  of  new  po- 
sitions will  be  opened  up  for  young  scientific  men.  IJut  thij»  is 
not  all.  As  the  only  duty  of  these  zooloirists  will  be  to  devote 
themselves  to  certain  branches  of  scientific  work,  and  their  exer- 
tions will  be  carefully  directed  and  organized,  as  has  long  I  wen 
the  case  in  astronomical  and  meteorolojfical  observatories,  there  is 
every  reason  to  hope  that  scientific  research  will  be  greatly  facili- 
tated and  advanced  by  their  labors.  In  the  upper  story  of  the 
Zoological  Station,  laboratories  will  also  be  prepared  for  the  iisf  of 
naturalists  coming  from  other  parts  of  Italy  and  from  abroad.  For 
this  purpose  a  large  scientific  library  will  be  founded.  Dr.  Dohrn's 
very  considerable  private  collection  serving  as  a  nucleus  ;  and  al>ont 
twelve  tables  fully  furnished  with  the  necessary  appurtenances 
established.  Each  of  the  latter  will  be  provided  with  a  number  of 
tanks  supplied  with  a  constant  stream  of  sea-water.  Sea  fishing 
and  dredging  will  be  conducted  on  an  extensive  scale  by  means  of 
several  boats  to  which,  if  the  necessary  means  are  forthcoming,  a 
small  steam-yacht  wi.l  be  added.  The  animals  taken  will  be  jiiven 
to  the  zoologists  for  scientific  treatment.  It  is  more  than  doubt- 
ful, whether  all  these  rich  and  expensive  conveniences  can  be 
furni.shed  to  zoological  visitors  without  any  pecuniary  compensa- 
tion, but  I  hear  that  Dr.  Dohrn  has  drawn  up  a  plan  whii'h  will 
enable  even  naturalists  of  limited  means  to  enjoy  the  advantages  of 
the  Station,  lie  proposes  to  offer  one  or  more  table^^  to  various 
(iovernments  and  scientific  societies  for  a  fixed  annual  sum- 
These  tables  and  all  the  scientific  resources  of  the  Station  will  at 
once  be  placed  at  the  disposal  of  any  naturalist  who  brings  a  certifi- 
cate from  the  government,  university,  or  scientific  body  to  which  the 
table  has  been  let.  This  plan,  among  its  many  other  advantages, 
seems  to  be  a  successful  attempt  to  solve  the  diilicult  question  as 
to  how  it  is  possible  to  unite  a  complete  self-administration  on  ih 
part  of  scientific  bodies  with  the  reception  ol'  pecuniary  ns&ifetance 
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f^om  their  Governments.  Dr.  Dolirn  speaks  in  tlie  most  grateful 
manner  of  the  assistance  rendered  him  by  the  German  autliorities 
ill  Italy,  especially  by  Mr.  Stolte,  the  Consul-General  at  Naples, 
while  at  the  same  time  he  warmly  acknowledges  the  interest  in  his 
undertaking,  displa^'cd  b}'  the  government  of  Italy,  more  particu- 
larly by  Signor  Correnti  and  Signer  Sella,  the  late  and  the  present 
minist^ir  of  Public  Instruction.  The  difllculti(?s  in  the  way  of  the 
execution  of  his  plans  were  neither  few  nor  small,  as  may  be  gath- 
ered from  ihc  fact,  that  in  spite  of  the  readiness  displayed  by  the 
municipal  authorities  of  Naples,  more  than  two  years  elapsed  before 
a  definitive  contract  could  be  concluded  between  the  town  and  Dr. 
Dohrn  with  respect  to  the  cession  of  a  suitable  site  for  the  building. 
[We  are  happy  to  add  our  testimony  to  the  great  value  and 
importance  of  such  a  biological  station  as  this.  Late  in  May  one 
of  the  editors  of  this  journal  visited  the  foundations  of  the  Naples 
aquarium,  and  was  surprised  at  the  magnitude  of  the  building,  and 
the  admirable  natural  advantages  of  the  situation,  and  he  predicts 
a  grand  success  to  the  undertaking  ;  the  Italian  government  will  un- 
doubtedly cherish  and  protect  the  institution  when  its  value  shall 
be  demonstrated.  AVe  hope  that  the  success  of  this  station  may 
lead  to  the  establishment  of  a  zoological  station  on  the  American 
coast.  Surely  the  zeal  and  money  would  not  be  wantinjj  with  us, 
if  some  one  would  take  the  lead  ;  and  such  a  station  properly 
conducted  and  with  ilue  regard  to  popular  wants,  would  be  un- 
doubtedly self  sustaining.  Indeed  it  is  not  a  little  surprising  that 
public  aquaria  and  zoological  gardens  on  a  large  scale  have  not 
been  established  in  the  United  States  before  this^  as  those  of 
London,  Paris,  Hamburg,  Berlin,  etc.,  are,  we  believe,  well  sus- 
tained.   P2l)S.] 

Faunal  Pkovinces  of  tiik  Wkst  Coast  of  Amkijica.  —  At  a 
recent  meeting  of  the  California  Academy  of  Sciences,  Mr.  Stearns 
called  the  attention  of  the  meuibers  to  certain  provincial  divisions 
in  the  marine  fauuic  of  the  west  coast  of  America  suggested  by 
Prof.  Verrill  in  the  Transactions  of  the  Connecticut  Academy  of 
Sciences  for  1H71. 

Mr.  Stearns  remarked,  more  i)articularly  regarding  the  coast 
from  Cape  St.  Lucas  northward,  that  to  divide  this  portion  upon 
the  data  at  present  made  known,  so  as  to  make  provinces  which 
should  correspond  with  those  of  the  Atlantic  side,  is  not  warranted 
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by  the  knowledge  possessed  at  the  present  time  ;  that  the  to]>ogra|ihy 
and  geology  of  that  portion  of  the  west  American  coast,  B|>ei'itie(l 
by  him,  was  much  more  uniform  in  its  character,  as  well  as  in  the 
temperature  of  its  waters,  than  that  of  a  corresi>on<Ung  section  in 
extent  of  the  Atlantic  coast,  to  say  nothing  of  the  influence  of  the 
coast  currents  which  upon  our  coast  are  peculiar,  and  wbicli  outer 
largely  in  the  matter  of  distribution  of  species ;  Airthermore  that 
the  manuscript  data  in  his  possession,*  whicli  were,  to  say  the 
least,  fully  as  important  as  what  had  already  been  publisheil,  and 
quite  likely  more  authentic,  indicated  a  greater  range  of  coast  to 
each  province  and  therefore  a  less  number  of  provinces  than  sug- 
gested by  Prof.  Verrill. 

Though  much  had  been  done  by  himself,  and  other  members  of 
the  Academy  cooperating  with  him,  in  the  accumulation  of  <lata 
bearing  upon  the  geographical  distribution  of  the  mollusca  of  our 
coast,  still  so  much  remained  to  be  done  in  order  to  make  the 
work  thorough  and  reliable,  that  it  would  be  merely  arbitrary  and 
necessarily  require  frequent  readjustment  to  pro^wse  at  this  time 
any  new  divisions  or  subdivisions  of  the  coast  into  zoological 
provinces. 

As  to  that  part  of  the  west  coast  of  North  America  from  Cape 
St.  Lucas,  including  the  Gulf  of  Califoniia,  thence  southerly  to  a 
point  a  few  miles  south  of  Panama,  with  the  exception  of  collec- 
tions made  at  a  few  i)hices  in  the  CJulf  of  California,  also  at  S:ui 
Juan  del  8ur  and  its  immediate  vicinity  on  the  coast  of  Nicarajrua, 
and  in  the  Bay  of  I'unama,  almost  nothing  more  is  known  of  this 
vast  reach  of  shore  line  than  was  known  vears  aj^o. 

Mr.  Stearns  stated  that  at  some  future  time,  as  soon  as  the  data 
collected  by  himself  and  colaborers  here  could  be  compilciK  he 
proposed  to  refer  to  this  subject  again. 

On  Zoological  Barriers,  with  Special  Reference  to  S*^^!! 
America. —  How  far  the  present  lofty  mountain-chains  and  broad 
rivers  arrest  dispersion  is  an  interesting  and  important  question. 
Eveiy  fact  throwing  light  upon  it  is  a  valua])le  contribution  to 
science.  It  would  seem  that  in  temperate  regions  the  mountains 
are  gi'eater  barriers  than  in  the  tropics.  Mr.  Darwin  says  tliat  we 
ought  not  to  expect  any  closer  similarity  between  the  organic  l>e- 
ings  on  the  opposite  sides  of  the  Andes  than  on  opposite  shores  o! 
the  ocean.    My  own  observations  on  the  equatorial  Andes  eorn.il>o- 
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rate  this  statement,  though  it  is  more  strikingly  true  of  the  Chilian 
Cordilleras  and,  as  Mr.  D.  has  remarked,  is  truer  of  quadrupeds  and 
reptiles  than  of  birds  and  insects.  I  know  of  fifty-six  species 
occurring  on  both  sides  of  the  Andes  of  Ecuador,  excluding  all 
hightlj'ing  Accipiters  and  all  species   ranging  north  of  Panama. 

Of  Mammals,  one  monkey  and  one  pachyderm ;  of  Birds,  one 
thrush,  two  wrens,  one  vireo,  five  tanagers,  two  antcatchers, 
two  flj'catchers,  five  hummers,  one  trogon,  one  sawbill  and  one 
wader ;  of  Reptiles,  ten  ophidians,  two  saurians  and  one  batra- 
chian ;  of  Insects,  seventeen  lepidopters ;  of  Mollusca,  three 
Bulimi. 

The  Amazons,  the  Rio  Negro  and  the  Madeira  divide  the  great 
plain  into  four  districts,  apparently  similar  in  vegetation,  climate, 
etc.  Yet  these  rivers  act  as  barriers  to  several  species,  and  native 
hunters,  understanding  the  fact,  cross  the  river  to  procure  certain 
animals.  Five  species  of  monkeys  are  confined  to  the  north 
bank  of  the  Amazons,  and  two  to  the  south  side.  The  blue 
macaw,  green  jacamar  and  curl-crested  toucan  never  cross  the 
Great  River,  though  butterfiies  are  known  to  fl}'  over  it.  What  is 
the  cause  of  this  isolation?  Not  the  forest,  for  there  is  not  a 
single  tree  which  is  not  found  both  on  the  northern  and  southern 
banks. — Prof.  James  Oktox.* 

Absence  of  Eve^  in  Classification. —  Dr.  Hagen's  objection 
to  the  generic  estimation  of  the  lack  of  visual  organs  in  the  cave 
crustaceans  is  even  less  weighty  than  I  had  supposed ;  viz.,  the 
fact  that  in  certain  cave  insects,  the  female  sex  only  is  deprived 
of  eyes,  the  males  possessing  them.  No  one  knows  better  than  Dr. 
Hagen,  that  in  many  genera  and  even  families  and  higher  groups 
of  insects  the  definitive  characters  are  onl}'  to  be  found  in  the 
male  sex ;  and  I  believe  that  in  some  crustaceans  it  is  the  female 
which  exhibits  the  greatest  departure  from  the  embryonic  starting 
point.  In  each  case  the  most  extensively  developed  sex  must  of 
necessity  furnish  the  characters  which  determine  the  status  of  the 
species.  But  it  is  unnecessary  to  refer  to  special  cases  of  this 
kind,* for  as  1  have  already  shown,  the  developmental  status  of  the 
eyes  in  the  blind  catfish  is  very  variable  in  both  sexes  and  opposite 
sides  of  the  head.  This  would  have  been  a  far  better  reason  for 
rejecting  the  recognition  of  this  character  as  generic.      But  on 
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the  same  grounds  we  must  reject  all  characters  now  regarcle<l  as 
generic,  for  there  is  scarcely  one  which  cannot  l>e  found  to  Im*  va- 
riable in  some  species  in  some  more  or  less  remote  region  of  the 
animal  kingdom,  recent  or  extinct.  Hence,  as  1  have  often  urged, 
it  is  the  constancy  of  a  character  in  the  group  of  species  where  it 
exists  that  determines  its  value.  This  ifl  the  philosophy  of  uni- 
versal custom.  The  same  remarks  maj'  apply  to  my  OrconecteJf 
inermis.  Though  I  could  not  make  it  agree  with  Dr.  Ilagen's  sec- 
ond form  of  0.  pellucidus,  it  may  be  such,  as  Dr.  Hagen's  knowledge 
of  these  animals  is  much  greater  than  mine,  and  I  would  at  once 
accept  his  determination  in  the  case.  But  what  are  these  "  forms  "  ? 
If  inconstant  they  are  only  varieties  ;  if  constant,  species. — Hi>waki> 
D.  Cope. 

ViTALFTY  AND  Sex.  —  Prof.  Rilcy  mentioned  at  the  meeting  of 
the  American  Association  a  few  interesting  entomological  fa<*ts  in 
support  of  Dr.  Ilartshorne's  paper,  and  to  show  that  in  some  way 
or  other  the  male  element  is  connected  with  defective  vitalitv.  In 
studying  Phylloxera  vastatrix,  or  the  grape-root  louse,  he  ha<l  al- 
ways found  the  male  pupae  most  abundant  on  such  roots  as  had 
been  most  depleted  and  where  the  insects  were  already  beginning 
to  die  off  for  want  of  sufllcient  nutrition. 

In 'the  common  03'st<ir-shell  bark-louse  of  the  apple  tree  (3/^- 
tilas2nf<  conch  i form  is)  ^  which  had  been  increasing  and  spreading  for 
many  years  past  in  the  northwestern  states,  something  similar 
occurred.  The  male  of  this  species  had  been  sought  in  vain  f*>r  a 
quarter  of  a  centur}'  both  by  entomologists  and  horticulturists  :  and 
they  were  forced  to  the  conclusion  that  the  species  multiplied 
agamically  and  despaired  of  ever  finding  the  male.  But  for  the 
past  three  or  four  years  this  insect  has  been  rapidly  dying  out  in 
those  sections  where  it  once  flourished,  until  at  last  it  is  no  longer 
dreaded  by  the  orchardist.  Under  these  conditions  of  lessened 
vitality  the  male  element  suddenly  appears,  and  Mr.  Kile}'  had 
the  satisfaction  of  discovering  it  the  present  summer. 

*'  8riKE-iiORNED  MuLEDEEK." — In  the  Julv  number  of  the  Nati- 
RALiST,  Prof.  E,  D.  Cope  refers  to  a  supi)osed  specimen  of  a  spike- 
horned  nuiledeer  {Cerrus  macrotls)  obtained  in  Kansas.  Without 
questioning  the  probable  occurrence  of  *' spike-horns"  in  C.  innrrfh- 
lis,  the  size  of  the  horns  mentioned  by  Prof.  Cope  seems  to  render 
the  reference  of  the  specimen  in  question  to  C.  mac  rot  is  somewhat 
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open  to  doubt.  The  length  of  the  spike  in  this  case  is  said  to  be 
two  feet  and  a  half,  which  is  enormous  when  it  is  considered  that 
the  fully  developed  antlers  of  old  bncks  of  this  species  rarely 
much  exceed  two  feet,  measured  along  the  curvature  of  the  beam 
to  the  end  of  the  longest  point.  On  the  other  hand,  it  is  just  such 
a  spike  as  is  usually  developed  in  a  two-year  old  buck  elk  (C 
Canaxleims) ,  an  animal  also  common  in  Kansas  along  the  Kansas 
Pacific  Railwa}'. 

The  occurrence  of  spike-homed  bucks  in  C  Virginianus^  which 
has  of  late  attracted  so  much  attention,  seems  in  no  way  remark- 
able. Prof.  Baird,  in  writing  of  the  C.  Virginianus  in  1857,  says, 
"Sometimes  a  perfectly  adult,  full-grown  male  will  have  but  a 
single  slender  spike,  thus  resembling  the  buck  of  the  second  year." 
(Mam.  N.  Amer.,  p.  047.)  —  J.  A.  A. 

Since  the  above  was  written  I  have  learned  from  Prof.  Cope 
that  he  at  first  also  regarded  tlie  horns  as  those  of  a  two-year  old 
elk,  and  only  referred  them  to  (7.  macrotis  on  being  assured  that 
the  elk  did  not  occur  at  the  locality  (Fort  Ilays,  Kansas)  where 
these  horns  were  obtained.  From  personal  knowledge,  however, 
1  am  able  to  affirm  that  the  elk  is  of  quite  common  occurrence 
within  a  few  miles  of  Fort  llaj's. — J.  A.  A. 

The  Rattle  of  the  Rattlesnake.  —  At  a  meeting  of  the 
Essex  Institute  in  May  last  Mr.  F.  W.  Putnam  gave  a  description 
of  the  structure  of  the  horny  appendage  to  the  tail  of  many 
snakes,  especially  developed  in  the  genus  of  Rattlesnakes,  and 
controverted  the  idea  of  natiu'al  selection  having  anything  to  do 
with  its  peculiar  development.  He  also  thought  that  the  suppo- 
sition that  the  rattle  was  a  benefit  to  the  snake,  as  a  means  of 
enticing  birds,  by  its  sound  imitating  that  made  by  the  Cicada,  as 
suggested  by  a  writer  in  a  late  number  of  the  Naturalist,  could 
.  not  be  accepted.  The  Cicada,  during  the  few  weeks  that  it  existed 
in  the  adult  state,  at  which  time  the  males  made  their  peculiar 
drumming,  was  not  a  ground  insect,  and  was  not  very  abundanl, 
even  among  the  trees,  in  such  localities  as  were  most  frequented 
by  the  rattlesnake.  Secondly,  the  sound  made  by  the  snake  was 
very  slight  under  ordinary  circumstances,  and  the  rattle  was  not 
sounded  to  any  extent  unless  the  snake  was  distui'bed  by  some 
cause.  His  own  observations  on  these  snakes,  in  their  natural 
habitat,  led  him  to  believe  that  it  was  not  at  all  their  nature  to 
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set  up  a  rattling  for  the  sake  of  enticing  birds  to  them,  but  that 
they  would  slowly  and  cautiously  approach  their  victim,  or  else 
lie  in  wait  ready  to  give  the  fatal  spring  upon  anything  that  came 
near.  He  believed  that  the  rattle  was  in  reality  a  detriment  to 
the  snake,  except  in  so  far  as  it  served  to  call  the  sexes  together, 
which  he  thought  was  most  likely  its  true  function. 

Flies  as  a  Means  of  Communicating  Contagious  Disease?. — 
Prof.  Leidy  remarked  at  a  late  meeting  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  that  at  this  time,  during  the  prevalence 
of  small  pox,  he  was  reminded  of  an  opinion  he  had  entertained 
that  flies  were  probably  a  means  of  communicating  contagious 
disease  to  a  greater  degree  than  was  generally  suspected.  From 
what  he  had  observed  in  one  of  the  large  military'  hospitals,  in 
which  hospital  gangrene  had  existed,  during  the  late  rebellion,  he 
thought  flies  should  be  careftiUy  excluded  from  wounds.  Recently 
he  noticed  some  flies  greedily  sipping  the  diffluent  matter  of  some 
fungi  of  the  Phallus  impudkus.  He  caught  several  and  found 
that  on  holding  them  by  the  wings  they  would  exude  two  or  three 
drops  of  liquid  from  the  proboscis,  which,  examined  by  the  micro- 
scope were  found  to  swarm  with  the  spores  of  the  fungus.  The 
stomach  was  likewise  filled  with  the  same  liquid,  swarming  with 
spores. 

GEOLOGY. 

Extinction  of  Birds  in  Mauritius,  etc.  —  I  believe  J  have 
demonstrated,  by  the  examination  of  the  bones  which  have  been 
found  in  the  recent  deposits  in  the  Mascarene  Islands,  and  wliidi 
belong,  for  the  most  part,  to  extinct  species,  such  as  the  dodo,  the 
solitaire,  the  aphanapterex  {Ftdica  Xewtoni),  large  parrots,  etr., 
that  these  islands  have  once  been  part  of  a  vast  extent  of  hm«l, 
that  these  lands,  b}'  little  and  little  and  by  a  slow  depression,  have 
been  hidden  under  the  waters  of  the  ocean,  only  leaving  visible, 
some  of  their  highest  points,  such  as  the  islands  of  Mauritius, 
Rodriguez,  and  Bourbon.  Those  islands  have  served  as  a  refuge 
for  the  last  representatives  of  the  terrestrial  population  of  these 
ancient  epochs ;  but  the  species,  confined  in  too  limited  a  space 
and  exposed  to  all  causes  of  destruction,  have  disappeared  by 
degrees;  and  man  has  in  some  measure  aided  in  their  extinction. 

Madagascar  evidently  was  not  in  communication  with  these 
islands ;  for  when  Europeans  visited  them  for  the  first  time,  they 
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did  not  find  there  any  Mammalia,  with  the  exception  of  8ome 
large  bats;  none  of  those  remarkable  Lemuridce  peculiar  to  the 
fauna  of  Madagascai:  existed  in  the  Mtiscarene  Islands.  The 
study  of  fossil  birds  leads  to  the  same  result ;  and  three  species 
of  JEpyornis  which  Mr.  A.  Grandidier  and  I  have  been  able  to 
recognize  among  the  fossils  collected  in  the  swamps  of  the  south- 
west coast  have  enabled  us  to  establish  the  relationship  which 
connects  these  birds  with  the  Dinornis,  the  Palypteryx  and  Aptor- 
nis  of  New  Zealand.  All  these  species  belong  to  the  same  zoo- 
logical type,  and  make  us  feel  that  at  a  more  or  less  remote  epoch 
there  may  have  existed  some  communication  between  these  lands 
so  far  away  from  one  another ;  ])erhaps  groups  of  islands,  now 
submerged,  formed  intermediate  stations,  of  which  unfortunately 
we  have  no  trace.  —  A.  Milne-Edwauds,  from  American  Journal 
of  Science  and  Arts, 

TuE  Eocene  Genus  Synoplotiiekium. — :This  genus  rests  on  a 
single  species  of  about  the  size  of  a  black  bear,  from  the  southern 
Wyoming  Eocene.  Many  parts  of  the  skeleton  are  preserved,  and 
fUrnish  the  following  characters.  The  toes  of  the  fore  foot  are 
four,  the  outer  materially  shorter  than  the  others ;  the  claws  flat, 
ovate,  and  deeply  fissured  above  ;  the  tail  slender ;  the  head  with 
a  flat  muzzle  with  anterior  narcal  exposure  and  premaxillary  bones 
much  contracted  below,  and  with  a  wide  lateral  vertical  groove. 
Immediately  behind  this  projects  a  huge  canine  tooth,  and  the  outer 
face  of  the  outer  incisor  is  exposed  in  its  bottom.  There  are  three 
upper  incisors,  the  median  two  much  smaller  than  the  external, 
which  is  as  large  as  many  canines.  The'  majidible  had  six  molars, 
the  last  shorter  than  the  penultimate.  They  arc  separated  by  a 
toothless  interval  from  the  incisors,  which  are  very  large  and 
directed  upwards  and  forwards  like  those  of  a  rodent.  They 
oppose  the  outer  incisors  at  the  extremity,  and  the  canine  superi- 
orly and  laterally,  performing  thus  a  double  service. 

This  form  is  evidently  allied  to  the  genera  Anchippodus  of  Leidy 
and  Psemotomus  Cope,  as  well  as  to  the  larger  Loxolophodonts 
and  are  either  forms  of  Proboscidia  or  represent  those  connecting 
this  group  with  the  Perissoilactyla.  They  are  thus  of  interest,  and 
their  ftiU  analysis  cannot  fail  to  be  of  value  to  zoolog}'  — Edward 
D.  Cope,*  A.M. 

*  Keud  at  the  Dubuque  Meeting  of  the  American  As^ociatiou  for  the  Advancement  of 
Science,  Aug.,  18?2.  * 
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Glacial  Action  in  Fuegia  and  Patagonia. — l^rofessor  Agassiz 
of  the  Ilassler  Expedition,  as  we  find  in  the  "American  Journal 
of  Science  and  Arts,"  gives  an  interesting  account  of  laii<l  ice 
action  in  these  countries,  describing  rounded  and  poliHhe<l  rocks, 
boulders,  and  glacial  scratches.  Prof.  Agassiz  concludes  from 
the  character  of  the  north  and  south  sides  of  the  summits  in 
Fuegia,  and  from  other  facts,  that  the  movement  of  the  ice  was 
towards  the  north,  and  independent  mainly  of  the  present  slopes 
of  the  land.  The  region,  over  which  he  states  that  he  observcnl 
glacial  phenomena  in  southern  South  America  includes  all  of  the 
continent  south  of  37°  of  south  latitude  both  on  the  Atlantic  side 
(Bay  of  St.  Matthias)  and  the  Pacific  side. 

New  Land  Shells  from  the  Coal  Measures. — Prof.  F.  II. 
Bradley  describes  and  figures  in  the  August  number  of  the  •''  Amer- 
ican Journal  of  Science  and  Arts"  two  new  land  shells  from  the 
coal  formation  of  Illinois.  It  will  be  remembered  that  Dr.  Daw- 
son found  many  years  since  a  pupa  (P.  vetnsta)  in  the  same  for- 
mation in  Nova  Scotia.  The  new  pupa  is  called  Pajxi  VenuHio^ 
7i£nsi8.  The  other  shell,  referred  by  Messrs.  Meek  and  Worthen 
to  a  marine  family'  (Rotellidie),  Mr.  Bradley  considers  as  a  helicid, 
and  describes  it  under  the  name  of  Anomphalus  MeekiL 

ANTHROPOLOGY. 

A  Remarkable  Indian  Relic.  —  Having  a  few  days  of  leisure, 
I  started  on  Monday  last,  in  company  with  my  friend,  J.  F.  Bly. 
Esq.,  to  vi:iit  the  fish-breeding  establishment  of  Jazael  Robinson  at 
Meredith  Village,  N.  II.,  hoping  to  make  some  pleasant  additi<ms 
to  my  rather  limited  knowledge  of  Natural  Ilistorj*,  to  refresh  the 
memories  of  beautiful  scener}'  about  the  lake,  and  breathe  again 
the  air  of  the  mountains. 

The  process  of  fish  breeding  and  raising  was  elucidated  by  our 
guide  with  so  fascinating  an  interest  that  we  ceased  to  wonder  at 
the  prevalence  of  ''  fish  fever."  Some  five  thousand  trout  in  the 
lower  pond  were  a  foot  or  more  in  length  and  ravenous  for  some- 
thing to  bite.  A  finger  held  within  an  inch  of  the  surface  was 
sure  to  be  jumped  at  ami  seized  —  as  was  a  gentlenuui's  nose 
which  haj»pened  incautiously  to  be  held  too  near  the  water. 

On  returning  to  the  village  we  inquired  for  any  object  of  scien- 
tific interciit  which  might  be  worth  seeing,  and  were  told  at  once  of 
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a  wonderful  sculptured  stone  which  had  been  found  the  week 
before  by  some  workmen  of  Mr.  Sjeneca  A.  Ladd.  As  Mr.  Ladd 
is  quite  a  naturalist,  and  has  already  an  extensive  private  collection 
of  relics  and  specimens,  he  was  delighte<l  with  the  new  discovery, 
and  exhibited  and  explained  the  really  remarkable  relic  with  an 
enthusiasm  which  only  the  genuine  student  can  feel. 
The  stone  was  found  at  a  depth  of  about  two  feet,  in  the  sandy 

ri|f.  139. 


drift  at  the  head  of  the  lake,  where  the  ground  apparently  had 
not  been  disturbed  for  centuries.  The  location  is  at  the  point 
where  Lake  Waukewan  ("Measly  Pond")  originally'  emptied  into 
Lake  Winnipiseogee,  and  was,  no  dou])t,  a  favorite  fishing  ground 
for  the  primitive  tribes  that  formerly  inhabited  that  region.  The 
water  has  been  diverted  from  this  channel,  and  now  flows  through: 
a  canal  Airnishing  the  remarkable  water  power  of  forty  fcot  per- 
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pendicular  fall,  which  carries  on  the  hosiery  and  other  manufacto- 
ries here.  About  tlie  first  of  Juno  Mr.  Ladtl  was  causing  the 
digging  of  post  lioles  for  a  fence,  when  one  of  the  luhorers  tlirew 
out  what  was  apparently  a  lump  of  clay  some  six  incUeti  in  thick- 
nese.  The  occurrenee  of  such  a  body  in  this  soil  attracte<l  Mr. 
Ladd's  attention,  and  a  slight  examination  revealed  a  sectioD  of 
the  stone.    After   a  carefiil   cleaning  process,  with   water  and 


brushes,  the  coating  of  clay  was  removed  and  he  was  delightcii 
to  find  himself  in  possession  of  us  interesting  an  arohieological 
relic  as  yet  found  in  New  Englimd.  It  is  not  to  be  wondered  at 
that  he  takes  pride  in  sliowing  it,  and  prescn-es  it  with  the 
greatest  care.  We  were  kindly  allowed  to  make  sketches  of  it, 
and  have  had  the  illustrations  engraved  to  which  we  shall 
refer. 


ANTHRPOOLOGY.  699 

The  stone  is  of  an  oval  form,  smoothly  finished  upon  the  surface, 
and  of  as  perfect  contour  as  if  turned  in  a  lathe.  Its  dimen- 
sions are  3^  inches  in  length  and  2g  inches  in  thickness.  The 
material  is  a  silicious  sandstone  of  a  greenish  clay-drab  color  and 
of  fine  grain.  The  sculptures  are  mostly  in  bas-relief,  upon  a 
ground  sunk  below  the  surface  of  the  stone  and  of  a  higher  grade 
of  art  than  usual  in  Indian  workmanship.  It  is  difficult  to  con- 
Fig.  141. 
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ceive  that  such  work  could  be  done  without  the  aid  of  metal  tools. 
A  hole  was  drilled  through  the  longest  diameter  which  tapered 
uniformly  from  f  of  an  inch  at  the  larger  end  to  \  at  the  smaller, 
the  use  of  which  was  probably  the  same  as  in  the  class  of  stones 
known  as  '*  gorgets,"  to  which  we  should  refer  it.  Around  the 
aperture  at  each  end  was  a  border  of  points  like  a  star,  as  will  be 
seen  by  figure  139. 
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Figure  139  is  intended  to  give  an  idea  of  the  form  of  the  stone, 
the  flgures  at  the  sides  being  the  profiles  of  Figs.  140  and  142. 
The  Indian  'mask'  has  the  cliaractcristic  outline  and  projecting 
mouth  seen  in  other  specimens  of  Indian  art.  The  wavy  lines  on 
the  forehead  are  supposed  to  indicate  the  hair.  The  finish  of  the 
whole  is  quite  elaborate. 

In  figure  140  the  dotted  line  is  intended  to  indicate  the  position 

Fig.  142. 
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of  the  picture  on  the  stone.  The  lines  of  the  'wigwam'  are  regu- 
larly drawn,  and  the  surface  is  "  pricked  up"  or  roughened.  The 
circle  below  is  perfectly  rounded  and  supposed  to  represent  the 
full  moon,  although  every  one  has  the  privilege  of  forming  his 
own  theories  in  regard  to  the  signifi<»ance  of  the  syml)ols. 

Figure  141  has  a  delineation  of  four  'arrows*  inverted.    Under 
neath  this  is  a  '  new  moon,'  aud  two  round  dots  that  may  repre- 
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sent  'Stars.'  Be'ow  this  are  two  'arrows'  crosseil  and  a  convolute 
or  coil  which  may  l>e  a  •  serpent.' 

Fig.  142  shows  an  *ear  of  corn,'  nicely  cut,  and  in  a  depi*esseii 
circle  are  three  figures,  the  central  one  representing  a  'deer's  leg,' 
and  the  others  of  doubtful   nterpretation. 

As  an  illustration  of  the  surmises  of  those  who  are  interestcil 

r 

in  deciphering  such  inscriptions  we  give  the  following,  which  is 
certainly  ingenious  and  even  plausible. 

It  is  suggested  that  the  stone  commemorates  a  treaty  between  two 
tribes.  The  reversal  arrows  in  Fig.  141  symbolize  peace  ;  the  moon 
and  stars  the  date ;  the  crossed  arrows  a  union  of  the  two  fonvs 
for  aggressive  or  defensive  puq^oses,  etc.  The  wigwam  might 
indicate  the  place  where  the  treaty  was  consummated,  and  the 
com  and  other  emblems  the  feast  by  which  it  was  connnemoiated. 

It  is  to  l>e  hoped  that  the  stone,  or,  at  least,  casts  and  photo- 
graphs of  it,  may  find  their  way  into  our  collection  at  Salem.  —  1). 
J.  Taplky. 

The  Boomeran*;. — The  earliest  inhabitants  of  the  globe  as  they 
spread  themselves  over  the  earth,  would  carry  with  them  the  rudi- 
ments of  culture  which  they  possessed,  and  we  should  naturally 
expect  to  find  that  the  most  primit  vo  a:ts  were,  in  the  first 
instance,  the  most  widely  disseminated.  Amongst  the  primieval 
weapons  of  the  Australians  I  have  traced  the  boomerang,  and  the 
rudimentary  parrying  shield  —  which  latter  is  especially  a  primitive 
implement  —  to  the  I)ra vidian  races  of  the  Indian  peninsula  and 
to  the  ancient  Egyi)tians,  and  although  this  is  not  a  circumstance 
to  be  relied  upon  by  itself,  it  is  worth\  of  careful  attention  in  con- 
nection with  the  circumstance  that  those  races  have  all  been  traced 
by  Prof.  Huxley  to  the  Australoid  stock,  and  that  a  connection 
between  the  Australian  and  Dravidian  languages  has  been  stated 
to  exist  by  Mr.  Morris,  the  Uev.  K.  Caldwell,  Dr.  lileek,  and 
others.*  And  here  I  must  ask  for  one  moment  to  repeat  the  reply 
which  1  have  elsewhere  given  to  the  objection  which  has  been  nmde 
to  my  including  these  weapons  under  the  same  class,  **that  the 
Dravidian  boomerang  does  not  return  like  the  Australian  weapon." 
The  return  flight  is  not  a  uuitter  of  such  primary  importance  as  to 
constitute  a  generic  difference,  if  1  may  use  the  expression,  the 
utility  of  the  return  flight  has  been  greatly  exaggerated  ;   it  is 
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owing  simply  to  tho  comparative  thinness  and  lightnesfl  of  the 
Australian  weapon.  All  wlio  have  witnessed  its  employment  by 
the  natives,  concur  in  saying  that  it  has  a  random  ranjjje  in  its 
return  flight.  Any  one  who  will  take  the  trouble  to  practise  with 
the  ditTerent  forms  of  this  weapon,  will  perceive  that  the  essential 
principle  of  the  boomerang,  call  it  by  whatever  name  you  please, 
consists  in  its  bent  and  flat  form,  by  means  of  which  it  can  be 
thrown  with  a  rotatory  movement,  thereb}'  increasing  the  rantfe 
and  flatness  of  the  trajectory,  I  have  practised  with  the  IxKime- 
rangs  of  different  nations.  I  made  a  fac  simile  of  the  KgA'ptian 
boomerang  in  the  British  Museum,  and  practised  with  it  for  some 
time  upon  Wormwood  Scrubs,  and  1  found  that  in  time  I  could 
increase  the  range  from  fifty  to  one  hundred  paces,  which  is  much 
farther  than  1  could  throw  an  ordinary  stick  of  the  same  size  with 
accurac}'.  I  also  succeeded  in  at  last  obtaining  as  light  ivtuni  of 
flight ;  in  fact  it  flies  better  than  many  Australian  l)Oomerangs,  for 
they  vaiy  considerably  in  size,  weight  and  form,  and  many  will 
not  return  when  thrown.  The  efficacy  of  the  boomerang  consists 
entirely  in  the  rotation^  by  means  of  which  it  sails  up  to  a  binl 
upon  the  wing  and  knocks  it  down  with  its  rotating  arms ;  very 
few  of  them  have  any  twist  in  their  construction.  The  stories 
about  hitting  an  object  with  accuracy  behind  the  thrower  are 
nursery  tales ;   but  a  boomerang,  when  thrown  over  a  river  or 

swamp  will  return  and  be  saved To  deny  the  affinity  of 

the  Australian  and  Dravidian  or  Egyptian  boomerang  on  account 
of  the  absence  of  a  return  flight  would  be  the  same  as  denying 
the  affinity  of  two  languages  whose  grammatical  construction  wa? 
the  same  because  of  their  diflering  materially  in  their  vocabularies. 
—  From  (he  Address  of  CoL  Fox  before  the  Anthropoht^jiad  !Se»:tioH 
of  the  British  Assoc.  Adv.  aSc/.,  Attfj.,  1872,  in  ''•Xature.^* 

Antiquity  of  Man  in  France. —  The  International  Congress 
of  Anthropology  and  prehistoric  Archreology  held  its  sixth  meet- 
ing at  Brussels  in  August  last.  The  editor  of  '•  La  Revue  Scien- 
tifique  "  thus  notices  what  had  been  done  in  France  and  Belgium 
to  establish  the  high  antiquity  of  man.  "Indeed,  if  in  France 
there  was  announced  for  the  first  time  in  1820,  by  three  southern 
geologists,  De  Christol,  Tournal  and  Erailieu  Dumas,  the  astound- 
ing proposition  that  man  was  living  at  the  same  time  as  the  great 
animals  of  lost  species  whose  bones  fill  the  soil  of  caverns ;  if  it 
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is  to  the  indomitable  perseverance  of  a  French  savant,  Boucher 
de  Perthes,  that  we  have  seen  this  proposition  become  established 
in  science  ;  if  it  is  to  the  regretted  Thompsen  and  other  savants  of 
Scandinavia  that  we  owe  the  first  attempts  of  a  classification  of 
these  times  forgotten  by  history  ;  it  is  a  Belgian,  Schmerling,  who 
has  definitely  demonstrated,  and  placed  be^'ond  controversy,  the 
proposition  of  our  geologists  of  central  France.  In  1834  he 
showed  that  in  the  caverns  of  the  i)rovince  of  Liege  there  existed 
some  very  ancient  land  slides  which  had  recovered  some  palroonto- 
logical  beds  with  human  bones,  these  having  been  thus  removed 
from  all  subsequent  handling,  so  as  to  place  the  contemporaneity 
of  the  debris  they  contained  beyond  all  doubt. 

MICROSCOPY. 

Classification  of  Microscopic  Objects. —  Dr.  James  Murie, 
of  Middlesex  Hospital,  England,  has  contributed  two  elaborate 
papers  on  this  subject  to  the  Royal  Microscopical  Society. 

In  the  arrangement  of  objects  in  a  microscopical  cabinet  he 
adopts  the  following  excellent  rules,  which  are  equally  applicable 
to  any  system  of  classification.  1.  Do  not  needlessly  multiply 
similar  specimens.  2.  Do  not,  on  feeble  grounds,  separate  nirtu- 
rally  allied  objects.  3.  Maintain,  as  far  as  possible,  a  uniform 
style  of  nomenclature  and  size  of  slide,  d.  Phideavor  to  place  in 
the  cabinet  good  typical  specimens  well  prepared.  5.  Reject  all 
lumber,  which  only  weakens  a  collection. 

In  arranging  objects  belonging  to  the  organized  kingdoms,  it  is 
customary  to  begin  with  a  series  of  elementary  tissues,  either 
preceding  the  main  collection  with  this,  or  developing  it  from 
this.  Thus  advise  the  writers  on  histolog}',  and  thus  are  arranged 
the  great  histological  collections.  Such  a  chissification,  which 
may  be  advisable  in  collections  (as  in  books)  used  for  teaching  the 
elements  of  histology,  and  in  small  private  collections  where  little 
more  than  types  of  tlie  different  kinds  of  cells  are  present,  is 
unnecessary  in  large  collections  designed  for  consultation  and  refer- 
ence by  those  who  are  somewhat  familiar  with  the  primary  elements, 
and  undesirable  from  causing  an  unnecessary  duplication  of  speci- 
mens and  from  marring  the  general  harmony  and  sequence  of  the 
grouping.  The  elementary  tissues  can  generally  be  conveniently 
arranged  along  with  the  organs  they  help  to  build  up ;  or,  at  most, 
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each  natural  kingclom  may  be  preceded  by  a  few  typical  fdidcA 
illustrating,  not  exhaustively,  the  material  of  which  it  is  built. 

In  the  mineral  kingdom,  micro-chemicals  precede  micro-minerals, 
but  there  seems  to  be  no  gradation  of  minute  forms  ufxiu  which  a 
classification  could  rest.  The  systems  employed  in  the  text-lKX>k« 
may  therefore  be  followed.  Polarizing  objects  form  a  convenient 
subsection.  Several  specimens  of  the  same  substance  may  be 
arranged  geographically.  There  should  be  no  microscopical  geol- 
ogy, but  its  subjects  should  be  scattered  through  the  general 
collection  according  to  their  biological  relationships.  To  even' 
natural  division  should  be  appended  a  series  ilhistrating  its  appli- 
cation to  the  arts  and  manufactures,  showing  its  utility,  purity, 
adulterations,  etc. 

In  the  vegetable  kingdom  the  natural  orders  should,  as  far  as 
possible,  regulate  the  general  arrangement,  while  the  subsidiary 
divisions  should  be  of  a  physiological  character.  Often  the  lower 
organisms  can  be  viewed  in  their  completeness  in  a  single  slide, 
while  the  higher  can  only  be  illustrated  by  a  succession  of  8ul>- 
series.  The  lower  forms,  almost  up  to  the  ferns,  should  be  prima- 
rily grouped  according  to  their  genetic  affinities,  the  subdi\isions 
being  physiological.  The  higher  forms,  however,  monocotyledons 
and  dicotyledons,  should  be  primarily  divided  physiologically, 
according  to  organs  and  apparatus,  the  secondary  divisions  being 
dependent  on  genera,  families,  etc.  Thus  the  roots,  stems,  flowers, 
etc.,  must  be  grouped  together  and  not  separated  that  oiwii  g*'nu- 
may  be  separately  illustrated.  Fossil  fonns  should  be  placed  \>ith 
the  rest.  Specimens  of  unknown  aflinilies  may  be  arranged  gc<»- 
logically,  geographically  or  according  to  their  economic  value. 
Teratology  should  follow  physiology.  Fabrics,  adulterations,  etc.. 
should  conclude  the  series. 

The  animal  kingdom  should  be  arranged  on  the  same  general 
principles  as  the  vegetable  kingdom. 

The  cabinets  for  the  retention  of  objects  are  best, made  small 
and  in  a  cubical  form  so  that  any  number  of  them  may  l»e  piled 
up  to  form  a. large  cabinet.  The  slides  should  lie  flat  in  drawers 
containing  but  a  single  layer.  Some  of  the  English  opticians  sell 
cabinets  of  i)olished  deal,  which  are  a  cheap  and  excellent  subsli 
tute  for  the  ele<j:ant  mahoj^ranv  cabinets  ordinarily  used.  When 
greater  cheapness  is  required,  trays  of  tin  or  of  pasteboard  may  Ik* 
used,  piled  up  in  boxes  of  convenient  size  according  to  the  plans 
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of  Mr.  Ilewrv  Geoi^e  anil  Mr.  Piper.  The  cabinet  may  l>e  fur- 
niaheil,  at  tlic-  bottom,  with  some  deep  drawers  for  the  reception 
of  large  objects  in  deep  cells;  the  heavy  objects  thus  lironght 
t<^ther  being  representeil  in  the  classified  collection  liy  blank 
slides  properly  nttmbercd  and  labelled,  and  referring  to  the  drawer 
in  which  the  object  is  to  be  found.  Slides  not  exceeding  three 
inches  square  are  easily  arranged  in  the  regular  drawers,  and  if 
any  exceed  three  inches  they  should  still  be  placed  in  their  proper 
position,  tlie  partitions  being  ciit  away  so  as  to  allow  them  to  occu- 
py a  double  interspace. 

A  Life  Slide. — The  accompanying  engravings  represent  front 
and  side  views  of  a  form  of  life  slide  for  tiic  microscope,  designed 
and  Hsed  with  ranch  success  by  Mr,  I>.  ,S.  Holman.  It  is  con- 
structed to  retain  the  greatest  ([iiantity  of  materia!  under  the 
smallest  cover  glass,  and  is  designed  to  be  used  with  the  highest 
powers  of  the  microscope  for  studying  tlie  llncteria,  Viliriones, 
and  other  very  low  forms  of  life. 

The  slide  consists,  as  will  be  seen  from  the  cnt.s,  of  a  central 
polished  cavity,  about  which  is  a  similarly  polished  bevel ;  and  from 
the  bevel  outwards  extends  a  small  cut,  the  object  of  which  is  to 
afTord  an  ulinndance  of  fresh  riR.  lu. 

air  to  the  living  lieings  within, 
as  well  as  to  relieve  the  pres- 
sure, wliich  shortly  would  be-  ip~ 
come  so  great,  fVom  the  evap- 
oration of  the  liquid  within, 
as  to  cause  t)ic  destruction  of 
the  cover  ylass. 

No  special  din 
stated  for  the  central  cavity.  " 
The  bevel  is  iisuallj'  ^  inch  in  diameter  (theciit  is  §  of  natural 
size)  ;  the  small  eanal  is  cut  tlirough  the  inner  edge  of  the  bevel 
or  annular  space,  outwards,  for  the  puqjose  named  above. 

It  is  found,  upon  enclosing  the  animalculrc,  etc.,  that  they  will 
invariably  seek  the  edge  of  the  pool  in  which  they  are  confined, 
and  the  bevelled  eilge  permits  the  obsen'cr  to  take  advantage  of 
this  disposition  ;  for  when  beneath  it,  the  objects  are  within  range 
of  the  glasses  of  high  power. 

Another  lery  important  feature  in  the  device  is  the  fiict  that  a 
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preparation  may  be  kept  within  it,  for  days  or  weeks  together, 
without  losing  vitalit}',  owing  to  the  simple  arrangement  for  8U|>- 
plying  fresh  air. 

We  have  repeatedly  had  the  opportunity  of  witnessing  the  use 
of  this  slide,  and  are  convinced  that  nothing  of  the  kind  has  3'et 
been  devised  which  can  equal  it  in  excellence,  either  for  observing 
or  generating  the  lower  forms  of  life. — Journal  Franklin  Institute. 

To  Blacken  Buass.  —  The  following  methods  are  given  by 
anonymous  correspondents  in  the  '*  English  Mechanic  and  World 
of  Science.  "  Though  not  new  they  will  be  useful  to  readers,  who 
desire  to  give  a  dead-black  finish  to  adapters,  diaphragms,  etc. 
Warm  the  brass  over  a  gas  flame  or  spirit  lamp,  and  plunge  it 
while  hot  for  two  or  three  seconds  into  nitric  acid.  Then  heat 
again  until  it  blackens,  brush  otf  the  blisters,  and  lacquer  if  a 
lustrous  surface  is  desired.  Instead  of  the  nitric  acid  the  follow- 
ing fluid  may  be  used  :  a  mixture  of  two  parts  of  arsenious  acid, 
four  parts  of  hydrochloric  acid,  one  part  of  sulphuric  acid,  and 
eighty  parts  of  water. 

Monochromatic  Sunlight,  by  Means  of  Glass  Plates. —  Mr. 
J.  Edwards  Smith,  of  Ashtabula,  Ohio,  has  obtained  light  with 
which  he  is  perfectly  satisfied  by  means  of  a  light  sky-blue  and 
darker  green  glasses,  lie  prefers  to  use  one  blue  glass  combined 
with  two  or  three  green  ones,  the  best  shades  being  ascertained 
by  trial.  Several  such  sets,  of  dillerent  depths  of  color,  may  l»e 
mounted  in  a  series,  like  magic  lantern  pictures,  so  that  either 
set  can  be  brought  easily  over  the  hole  in  the  shutter.  Hy  suniiirht 
transmitted  through  such  a  combination  of  glasses,  and  without 
condenser  or  apparatus  of  an}'  other  kind,  he  *'  resolves*'  all  tlio 
shells  of  the  Probe  Platte  with  perfect  ease.  He  considers  the 
liicht  thus  modified  as  good  as' the  more  nearlv  monochromatic 
light  of  the  troublesome  annnonio-sulphate  cell. 

Ax  Optical  Expekiment. —  A  correspondent  of  the  "  Scien- 
tific American''  thinks  the  photographic  camera  might  be  a  means 
of  gaining  an  unlimited  magnifying  power.  He  would  photograph 
an  object  and  then  take  a  series  of  enlarged  views,  each  one 
representing  on  an  enlarged  scale,  a  portion  of  the  preceding  one. 
P^idently  he  is  not  accustomed  to  the  use  of  mairnifying  powers. 

Camphor  in  Pakaffin  Lamps. —  Mr.  John  A.  Perry,  of  Livtr- 
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pool,  calls  attention  to  the  fact  that  about  fifteen  grains  of 
caraphor  added  to  the  paraffin  in  an  ordinarj'  sized  lamp  about  an 
hour  before  using,  will  greatly  increase  the  brilliancy  of  the  light. 

Mounting  Small  Objects  in  Balsam. —  A  correspondent  in  the 
"  English  Mechanic  and  World  of  Science,"  who  has  been  troubled 
by  the  balsam  washing  away  from  the  centre  of  the  slide  small 
objects,  such  as  starch  grains  and  diatoms,  advises  that  the  balsam 
be  placed  on  the  slide  in  the  form  of  a  ring  around  the  object,  so 
as  to  run  in  upon  it  from  all  sides  and  not  drift  it  away.  A 
better  contrivance  is  to  wet  the  object  and  allow  it  to  dry  upon 
the  slide,  after  which  it  will  not  easily  be  misplaced.  A  trace  of 
gum  arable  may  be  added  to  the  water  if,  as  will  seldom  be  the 
case,  it  should  be  found  necessary. 

Bone  Dust  in  Soap. —  If  any  kind  of  soap  seems  irritating  to 
the  skin,  particularly  the  cheaper  kinds  of ''  Old  Brown  Windsor," 
try  the  microscope  for  the  detection  of  fine  particles  of  ground 
bone  which  have  not  been  separated  from  the  fat  of  which  the  soap 
was  made. 

The  Fresh  Water  1*olype.  —  Mr.  James  Fullagar  gossips 
pleasantly  about  the  Hydra  vulr/an's  in  "  Science  Gossip."  He 
has  no  difficulty  in  multiplying  his  specimens  by  cutting  up  the 
animals  ;  though  the  parts  do  not  lead  an  equally  favored  life, 
for  the  head-part  proceeds  to  eat  immediately,  while  the  stalk  is 
obliged  to  wait  patientlv  several  hours,  fasting,  until  a  new  head 
and  tentacles  are  developed.  The  polypes  contracted  and  dissolved 
into  a  confused  mass  of  granules  in  December.  None  could  be 
found  during  the  winter,  but  very  small  ones  appeared  in  the 
spring,  and  still  later  these  assumed  a  large  size  and  began  to  mul- 
tiply by  budding.  Tlie  earliest  tjiat  appi^ared,  much  smaller  than 
those  produced  by  budding,  he  believed  to  be  produced  from  eggs, 
though  their  origin  escaped  him,  as  it  had  escaped  previous 
observers. 

RKPKomrcTiON  of  SroxGKS.  —  In  a  memoir  on  two  New  Sponges, 
etc.,  in  the  Annals  and  Mag.  of  Nat.  Hist.,  Mv.  H.  J.  Carter  re- 
marks tliat  he  last  year  coitfirmed  Prof.  H.  James  Clark's  discovery 
of  a  "  collar"  round  the  cillum  of  the  sponge  animal,  which  must 
now  be  regarded  as  the  animal  of  the  sponge,  as  much  as  the  polype 
is  regarded  as  the  animal  of  the  coral. 
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The  animalcule  of  the  sponges  is  described,  in  its  passive  form, 
as  "a  minute  globular  cell,  apparently  filled  with  granuliferoti» 
plasma,  bearing  a  nucleus  and  two  contracting  vesicles,  provided 
with  a  rostrum  or  projecting  cylindrical  portion  supporting  a  delicate 
fimbriated  collar,  in  the  midst  of  which  is  a  single  cilium,  and,  in 
its  active  state,  will  take  into  its  body  crude  material  (that  is, 
particles  of  indigo)  if  they  be  presented  to  it.  The  collar  and  ros- 
trum possess  the  power  of  polymorphism ;  and,  when  necessary, 
the  whole  body  can  be  thus  transformed.  The  latter  is  about 
3oVff  5^^^^  "^  diameter  in  the  calcareous  sponges,  and  only  half 
that  size  in  those  of  the  siliceous  ones  that  I  have  examined  ;  and 
they  are  aiTanged  in  countless  groups  on  the  living  sarcode  of  tlw 
areolar  cavities  of  the  sponge."  Of  other  familiar  animalcules 
this  resembles  most  the  Difflugia,  a  kind  of  Ainaeba  which  throws 
out  its  pscudopodia  from  one  particular  part  of  its  globular  form  ; 
and  if  the  zygosis  among  the  Difflugiai  is  a  true  conjugation,  there 
is  strong  reason  for  believing  any  similar  union  of  the  sponge 
animalcules  to  be  of  the  same  nature.  Though  the  author  does 
not  positively  assert  that  the  zygosis  of  the  Difflugiie  is  a  means 
of  reproduction,  he  seems  inclined  to  that  belief,  partly  because 
that  procedure  is  alwa^-s  confined  within  the  limits  of  species ; 
and  he  seems  to  have  traced  a  corresponding  link  in  the  history 
of  the  sponges. 

Finally,  the  author,  having  noticed  a  tendency  to  speak  more 
docidedlv  in  microscopical  inquiries  than  our  powers  seem  to  him 
to  justify,  condemns  as  unphilosophic  the  usage  of  those  who  call 
the  parts  of  the  lower  organisms  structureless.  A  wall  or  layer 
may  be  so  dense  and  conspicuous  as  to  be  readily  observe<l  and 
named,  yet  it  would  be  unphilosophic  to  call  it  wanting  if  only 
infinitely  delicate  and  therefore  iniperceptible.  The  leg  of  Eiiplotes 
is  ''probably"  complicated  in  its  muscular  structure,  and  there 
are  textures  in  the  Spongiadce,  he  doubts  not,  which  are  distant 
and  misty  hints  of  development,  which  in  the  higher  animals  are 
recognized  by  the  coarsest  sense. 

Ml'LTl PLICATION    OF  WllEEL  ANIMALCULES  BY  BUDDIXC;. Dr.  R. 

Greef  has  no  difficulty  in  confirming  the  asexual  reproduction  of 
the  Vorticellie  by  fission,  but  reaches  a  very  dirterent  conclusion 
in  rcjrard  to  the  formation  of  the  budlike  structures  which  he  finds 
are  not  buds  at  all,  products  of  their  bearer,  but  the  products  of 
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several  times  repeated  lission  of  other  individuals,  which  attach 
themselves  from  without  and  thus  become  united  to  the  larger 
individuals.  Stein  has  already  traced  this  remarkable  process 
and  named  it  gemmiform  conjugation.  A  full  discussion  of  this 
process  is  given  in  the  "  Annals  and  Mag.  of  Nat.  Hist."  for 
June,  1872. 

Spicules  of  Sponges.  —  Dr.  J.  E.  Graj',  in  treating  of  the 
Classification  of  Sponges,  in  the  "  Annals  and  Mag.  of  Nat.  Hist.," 
remarks  that  the  order  Coralliospongia  presents  the  greatest  abun- 
dance and  the  most  diversified  forms  of  spicules.  The  spicules 
that  form  the  greater  i)art  of  the  skeleton  of  these  sponges  are 
generally  joined  together  by  a  siliceous  substance.  Dr.  Bower- 
bank  has  repeatedly  denied  this  explanation,  and  calls  them 
siliceo-fibrous  sponges ;  but  the  perfect  form  of  the  si)icules  and 
the  thin  la^'-ered  additional  siliceous  deposit  which  unites  them 
can  be  well  seen  in  a  section,  or  in  a  portion  of  the  skeleton 
disintegrated  by  the  heat  of  a  spirit  lamp. 

Some  sponges  have  a  fashion  of  collecting  and  imbeddiug  in 
their  sarcode  spicules  which  are  the  remains  of  other  sponges  ;  and 
therefore  care  is  necessary  to  determine  which  spicules  really 
belong  to  the  organism  in  which  they  are  found.  Some  species 
even  exercise  a  selection  of  certain  kinds  of  spicules  for  this 
singular  kind  of  absorption. 

Though  the  form  and  arrangement  of  the  spicules  aflbrd  impor- 
tant means  of  classifying  the  sponges,  the  external  form  is  an 
equally  important  character  which  cannot  be  disparaged,  as  has 
been  done  b}'  some  distinguished  observers.  It  is  true  that  some 
of  the  species  are  very  polymorphous ;  but  the  same  is  true  of 
some  algffi  and  zoophytes  which  are  still  classified  with  some 
reference  to  their  general  forms. 

NOTES. 

The  twin  peaks,  known  as  Torre}'  and  Gray's  Peaks,  the  highest 
of  the  Rock}'  Mountains,  so  far  as  j-et  ascertained  (being  consider- 
ably over  14000  feet),  were  last  summer  visited  by  the  discoverer, 
Dr.  C.  C.  Parry,  who  first  ascended  and  named  them  in  the  j'ear 
18C2,  and  b}'  the  two  botanists  whose  names  he  gave  to  them.  A 
full  account  of  the  ascent  of  Gray's  Peak,  on  the  14th  of  August 
last,  by  Dr.  Parr}',  Dr.  Gray,  and  numerous  citizens  of  Georgetown, 
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with  other  travellers,  was  published  in  the  "Colorado  Minor," 
edited  by  the  Rev.  Professor  Weiser,  who  made  an  encomioRtic 
address  upon  the  occasion,  ujion  the  mountain's  summit.  The 
visit  of  Dr.  Torrey  was  a  few  weeks  later.  (Jray's  Peak  l»eing 
the  easier  to  surmount,  is  ascended  almost  eveiy  fine  summer  day 
from  Georgetown;  and  when. a  better  bridle-road  replaces  the 
present  rude  trail  of  the  last  two  miles  the  whole  ascent  may  be 
made  with  wonderfull}''  little  toil.  As  Gray's  Peak  is  the  one 
commonl}'  visited,  and  as  it  has  never  received  an}'  other  name,  it 
has  come  to  have  more  celebrity  than  its  eciually  picturesque  and 
perhaps  rather  loftier  fellow,  and  sometimes  the  name  is  applie<l 
in  the  plural  number  to  both  culminations,  or  else  the  name  of 
Irwin's  Peak  is  used  to  designate  the  western  one.  But  it  i.s  un- 
derstood that  Mr.  Irwin's  exploration  of  this  peak  was  a  few 
years  later  than  Dr.  Parryis  ascent  of  both  and  his  dedication  ot 
them,  one  to  his  botanical  master,  and  the  other  to  Dr.  Torrey 's 
associate  in  publication.  Dr.  Gray.  The  citizens  of  Georgetown, 
as  represented  by  a  numerous  deputation,  assembled  upon  this  twin 
mountain  upon  the  occasion  referred  to,  and  took  the  opixu-tunity 
to  do  an  act  of  justice,  no  less  than  of  well  deserved  compliment,  by 
formally  resolving  that  the  original  name  of  tlie  western  peak,  as 
assigned  b}'  Dr.  Parry,  ought  to  be  and  should  be  restored  ;  that, 
as  the  one  is  everywhere  known  as  Gray's,  the  other  should  in  the 
future,  as  at  first,  be  known  as  Torrey's  Peak,  and  so  our  botani- 
cal Nestor  be  no  longer  defrauded  of  the  honor  which  was  sjx^c- 
iall}'  intended  for  him  in  the  original  naming.  We  wish  it  eouM 
be  added  that  Dr.  Torre}-  had  accomplished  the  ascent  of  his  own 
beautiful  mountain  upon  the  occasion  of  his  recent  visit ;  but  un- 
propitious  weather  prevented  his  reaching  the  summit. 

An  incomparable  distant  view  of  these  peaks  is  to  be  hatl 
from  the  summit  of  Mount  Parry,  which  rises  between  the  valley 
in  which  Empire  City  lies  and  the  Middle  Park. — A.  G. 

* 

We  regret  to  announce  the  death  of  Professor  John  li.  Pkkky, 
which  took  place  at  his  home  in  Cambridge,  on  the  third  of  Octo- 
ber, in  his  forty-sixth  year. 

Professou  Agassiz's  stay  on  the  Pacific  coast  is  having  gooil 
results  in  awakeninor  an  interest  in  natural  science  anionir  the 
people.  We  notice  by  the  ''Sacramento  Daily  Union"  of  Oct.  5. 
which  contains  a  \ery  full  report  of  a  lecture  by  Prof.  Agai§siz, 
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and  an  account  of  a  reception  given  to  him,  that  stops  were  taken 
to  organize  at  once  a  Natural  History  Society  in  Sacramento  by 
Dr.  Logan  and  others. 

Among  the  recent  imi)rovements  in  our  colleges  for  enlarged 
facilities  in  science-teaching  may  be  mentioned  the  new  laboratory 
erected  at  Colby  University,  Waterville,  Maine,  at  an  expense  of 
$30,000.  It  is  48  by  56  feet  long,  and  two  stories  in  height.  The 
lower  story  will  be  devoted  to  chemistry,  the  upper  to  a  museum 
of  Natural  History.  Provision  has  been  also  made  to  establish  a 
chair  of  Natural  History  and  Astronomy. 

At  Bowdoin  College  also,  Hon.  P.  W.  Chandler  is  to  refit  Mas- 
sachusetts Hall  as  a  Natural  History  ^Museum,  in  memory  of  the 
late  Professor  Cleaveland,  at  an  expense  of  $8,000  to  $10,000,  the 
work  being  partly  done.  It  is  hoped  that  the  graduates  will  take 
a  pride  in  sending  rare  specimens  of  animals,  plants  and  fossils 
to  fill  up  existing  vacancies. 

We  have  received  the  first  number  of  a  new  monthl}'  bee  jour- 
nal, ''The  North  American'Bee  Journal"  published  by  Moore  and 
King,  Indianapolis,  Indiana.  Its  appearance  indicates  the  popu- 
larity of  bee  keeping,  and  while  Wagner's  "American  Bee  Journal,' ' 
published  at  Washington,  is  by  far  the  most  scientific  and  ably  con- 
ducted that  we  have  seen,  there  is  undoubtedl}'  room  for  more.  By 
the  wa}^  when  shall  we  have  observations  made  in  this  country  on 
the  development  and  mode  of  growth  and  habits  of  the  hone\'  bee 
comparable  with  those  of  the  best  German  apiarists?  Is  it  not 
time  for  the  appearance  of  an  American  Dzierzon  and  Siebold,  or 
must  we  wait  another  century?  Cannot  science  and  practice 
among  apiarians  be  united  in  America  as  well  as  in  Germany? 

A  regular  meeting  of  the  California  Academv  of  Sciences  was 
held  Monda}',  August  6th.  Many  valuable  specimens  of  aborig- 
inal skulls,  minerals,  petrifactions  from  near  Salt  Lake  City  were 
presented  to  the  Academy. 

Mr.  Stearns  called  the  attention  of  the  Academy  to  the  death 
of  Major  S.  S.  Lyon  of  Jeffersonville,  Indiana,  and  referred  to 
the  ability  and  distinguished  services  of  the  deceased. 

Dr.  Blake  exhibited  a  specimen  of  an  apricot  which  was  spotted 
upon  the  surface  with  a  blight  probably  the  same  which  attacks 
the  grape,  and  further  remarked  that  the  peaches  and  nectarines 
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this  year,  particularly  in  the  valley  of  the  Sacramento,  api)eared 
to  be  quite  geuerally  aftccted  by  it. 

Mr.  Stearus  submitted  specimens  and  a  description  of  a  new 
species  of  Truncatella,  which  lie  had  named  T,  Stimpsttnii ;  it 
differs  from  the  only  other  species  of  Truncatella  creditwl  to  the 
Californian  province  in  having  longitudinal  ribs,  the  other  8pci*ie» 
being  smooth. 

Dr.  Gibbons  announce<l  the  expected  arrival  within  a  few  days 
of  Dr.  John  Torrey  and  Prof.  L.  Stone,  the  latter  visiting  the 
coast  for  the  puri)ose  of  investigating  the  salmon  in  connection 
with  tiin  introduction  of  the  best  variety  in  the  rivers  of  the 
Eastern  States. 

The  French  Association  for  the  Advancement  of  Science  held 
its  first  session  at  Bordeaux,  in  September,  about  eight  hundred 
members  being  present.  The  association  is  divided  into  fifteen 
sections.  Man}'  papers  were  read  and  various  excursions  were 
made  in  the  vicinity. 

The  British  Association  met  at  Bristol,  in  August,  and  though 
upwards  of  two  thousand  members  were  present,  and  a  goodly 
number  of  papers  were  read,  yet  there  seems  to  have  been  some 
special  cause  that  has  led  the  press  to  consider  the  meeting  as  not 
so  successful  as  some  others.  The  address  of  Dr.  Carpenter  on 
"Man  as  the  Interpreter  of  Nature"  and  Sir  John  Lubbo<*k*8  ad- 
dress on  the  ''  Origin  of  Insects,"  (not  yet  published)  were  perhaps 
the  most  noteworthy  productions  of  the  session. 

The  Swiss  Association  of  Naturalists  (Socit'to  hehvtiqne  des 
Sciences)  assembled  this  year  at  Fribourg,  on  the  19th,  20lh  and 
21st  of  August,  and  met  with  a  hospitable  reception  from  the 
inhabitants  and  authorities  of  the  little  city.  There  is  no  place  of 
half  its  size  in  the  Confederation  but  has  greater  cause  to  boast  the 
number  of  its  scientific  students  and  yet  nothing  was  left  undone 
to  make  the  meeting  succesi>ful.  On  the  evening  of  the  l^th 
most  of  the  visitors  had  arrived  and  greeted  each  other  infonnally 
in  the  Tivoli  gardens,  a  public  resort  just  outside  the  city.  The 
regular  proceedings  opened  the  following  morning  at  ten  o'clock, 
when  the  President,  Dr.  Tlmrler  of  Fribourg,*  welcomed  the 
association  in  a  few  words,  recounted  the  part  F'ribourg  had  played 


^  •The  President  in  ajipareutly  selected  fVoiii  the  town  where  the  meeting  is  held. 


<^ 


NOTES.  713 

in  the  history  of  Swiss  science  and  drew  attention  to  its  public 
works  of  scientific  interest. 

As  an  appropriate  introduction  to  the  scientific  communications, 
Prof.  Gilli^ron  of  Basle  gave  an  account  of  the  Fribourg  Alps, 
lying  in  four  concentric  arcs  between  the  lakes  of  Thun  and 
Geneva.  lie  passed  in  review  the  successive  deposits  and  gave  an 
admirable  sketch,  rapid,  clear  and  concise,  of  their  relations  to 
one  another,  dwelling  with  especial  force  on  some  points  of  local 
interest. 

Dr.  Gros  then  exhibited  a  collection  of  objects  of  considerable 
importance  belonging  to  tlie  bronze  and  stone  ages  obtained  from 
Locraz,  Lake  of  Bienne,  during  a  receut  partial  draining  of  the 
lake. 

M.  Favre  read  a  report  of  progress  made  in  the  preservation  of 
the  large  erratic  blocks  of  Switzerland.  The  cantonal  govern- 
ment assume  the  protection  of  these,  according  as  they  are  recom- 
mended by  a  standing  committee  of  the  association.* 

The  session  closed  with  an  account  by  Dr.  de  Saussure,  of  the 
last  eruption  of  Vesuvius  and  the  consequent  changes  in  the 
physiognomy  of  the  mountain,  illustrated  bj'  a  map  and  specimens 
obtained  on  a  recent  visit. 

The  following  day  was  devoted  to  sectional  meetings,  which 
opened  at  the  early  hour  of  eight.  Dr.  de  Saussure  presided  over 
the  zoological  section,  where  the  first  communication  was  made 
by  Prof.  Vogt ;  he  gave  a  detailed  account,  accompanied  by 
numerous  enlarged  sketches,  of  the  transformations  of  Artemia ; 
special  attention  was  drawn  to  the  fact  that  in  the  young,  the 
second  pair  of  articulated  members  are  natatory  legs,  similar  in 
both  sexes,  which  afterwards  become  complicated  and  enormousty 
developed  claspers  in  the  male,  and  abortive  organs  in  the  female. 

M.  A.  Forel  (who  received,  at  the  general  session  of  the  pre- 
vious day,  the  Schaffly  prize  for  an  exhaustive  essay  on  the  struc- 
ture and  habits  of  Swiss  ants)  gave  a  very  interesting  account  of 
the  habits  of  certain  ants  of  mixed  colonies ;  these  he  divided 
into  classes,  the  first  comprising  ants  of  different  species,  which 
live  in  actual  communism  and  perfect  harmony,  one  as  slaves  of 
the  other ;  the  second  comprising  those  which  sustain  a  perpetual 
warfare,  the   one   living  in  passages   mined  in  the  walls   of  the 

*  Ought  not  the  state  governments  to  exercise  similar  Jurisdiction  over  such  remains 
in  oar  ottd  country  ? 
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other's  formicaries ;  in  this  case,  sapping  is  sometimes  carricHl  on 
so  extensively  as  to  ruin  a  portion  of  the  common  alKxlc,  whence 
ensues  a  sanguinar}"  combat,  the  smaller,  weaker  mining  8iK*ci<*8 
only  saving  itself  by  taking  refuge  in  narrow  passages  where  the 
foe  cannot  follow. 

M.  Fatio  followed  with  an  account  of  exotic  bats  which  have 
been  known  to  occur  in  Switzerland. 

Dr.  Vouga  next  read  a  ]>aper  on  the  Men  tone  skeleton,  and 
compared  the  formation  of  the  bone  cave  where  it  was  found  to 
that  of  the  Grotto  of  Four,  where  implements  of  the  stone  age 
have  been  discover(»d  ;  he  considered*  the  powdery  soil  of  both  to 
have  been  produced  mainly  by  the  incessant  fall  of  flakes  of  Hchen 
from  the  ceiling  of  the  cave,  and  argued  from  the  comparative 
depth  of  these  deposits  that  the  probable  age  of  the  Mt^ntono  skel- 
eton was  four  times  that  of  the  implements  in  the  Four  (irotto. 
The  same  subject  was  discussed  in  the  geological  section,  where 
M.  F.  Forel  maintained  that  the  Mentone  Cave  relics  shouhl  l>e 
referred  to  the  period  of  the  reindeer,  although  no  bones  of  that 
animal  had  been  found  in  it ;  he  believed  the  skeleton  to  be  that  of 
an  old  man,  belonging  to  a  wandering  tribe  of  hunters. 

The  foregoing  account  embraces  that  portion  of  the  early 
proceedings  which  would  especially  interest  readers  of  the  Natu- 
ralist ;  but  we  cannot  pass  over  some  other  fcatin*es,  suggesting, 
perhaps,  desirable  changes  in  our  own  plaii  of  pnx'iMlure.  In  the 
first  place,  the  Swiss  P^ntoraological  Society  takes  this  opportunity 
of  assembling  its  members.  Why  might  we  not  still  furtiier  nation- 
alize our '^  American"  Entomological  Society,  which  never  hohls 
a  meeting  out  of  Philadelphia? 

Again,  the  emineutly  social  character  of  this  annual  assembly 
is  in  pleasing  contrast  with  our  more  formal  meetings.  The 
mornings  only  are  given  to  ''  papers ;''  two  or  three  hours  each  day 
are  devoted  to  a  "banquet"  in  a  large  hall,  at  which  the  president 
of  the  association  presides.  The  annual  assessments  are  made 
large  enough  to  cover  the  additional  expense  and  in  this  instance 
the  wine  was  provided  partly  by  the  "  Fribourg  section"  of  the 
society,  partl}^  by  the  *'  Conseil  d*Etat "  of  Fribourg.  '*  Vin  d'hon- 
neur  "  was  the  new  name  given  to  the  Yvorne.  Toward  the  conclu- 
sion of  the  first  day's  repast,  toasts  followed  in  rapid  succession. 
Prof.  Vogt  favored  the  assembly  with  a  trul}'  American  speech  in 
which  "  la^Liberte  "  was  toasted.     In  accordance  with  a  suggestion 
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of  Prof.  Desor,  who  recalled  the  pious  custom  at  ancient  festivals 
of  evoking  the  names  of  departed  friends,  all  rose  in  silence  at  the 
mention  of  two  most  distinguished  members,  lately  deceased  — 
Pictel  de  la  Rive  and  Escher  von  der  Linth.  Dr.  Dor  greeted  the 
foreign  men  of  science  present  at  the  reunion,  prominent  among 
whom  were  Milne-Edwards  of  Paris  and  Volpicelli  of  Rome,  and 
brought  the  former  to  his  feet  amid  much  ^applause.  Rival  cities 
and  rival  sections  then  vied  with  each  other  in  the  interchange  of 
compliments,  amid  which  the  hilarity  came  to  an  end.  All  the 
speeches  were  voluntary  and  none  occupied  more  than  five  minutes. 

After  dinner  each  day  excursions  wore  made  in  the  vicinity, 
where,  in  some  private  grounds,  an  uuannouucod  collation  awaited 
the  guests  ;  one  evcMjing  was  spent  in  the  cathedral,  listening  to 
the  far  famed  or^au  :  on  the  other  eveninurs  the  nuMn])ers  assem- 
bled  in  the  Tivoli  gardens,  where  supper  and  music  were  provided. 
No  ladies  were  present  on  tliese  occasions  nor  were  there  more  than 
two  dozen  in  attendance  in  tlie  gallery  of  the  main  hall 'at  the 
opening  of  the  general  session. 

At  the  meetings,  botii  general  and  sectional,  hand  specimens  and 
microscopic  olyects  were  freely  exhibited,  the  members  constantly 
crowding  to  the  platform  to  examine  them  during  pauses  in  the 
remarks,  the  presiding  oflicer  joining  with  them,  until,  by  return- 
ing to  the  chair,  he  indicated  the  wish  of  the  speaker  to  resume. 

Excepting  the  introductory  remarks  of  the  President  there  were 
no  set  addresses  whatsoever,  in  marked  contrast  with  the  custom  of 
the  British  Association,  where  the  president  of  each  section  inflicts 
a  labored  discourse  upon  liis  auditors.  Perhaps  we  have  struck 
the  golden  mean,  but  the  Swiss  custom  has  much  in  its  favor. 

Printed  lists  of  the  persons  i)resent  each  day  were  supplied  to 
all  in  the  evening.  Each  guest  was  also  furnished,  on  arrival, 
with  dinner  tickets,  a  guide  book  and  map  of  the  city ;  lodgings 
were  provided  free  for  any  who  wished  to  accept.  The  meeting 
next  year  will  be  held  at  Schatfhouse,  under  the  presidency  of 
Dr.  Stierlin.  —  Special  Correspondent. 

The  recent  Meeting  of  the  American  Association  for  the  Ad- 
vancement of  Science  held  at  Dubuque  has  called  forth  more 
criticism  than  has  usually  been  given  to  the  annual  gatherings  of 
this  important  and  truly  national  body,  and  much  that  has  been 
said  has  been  adverse  to  the  meeting  in  a  scientific  sense. .  Though 
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the  asi5ociation  baa  perhaps  deserved  a  little  eensure  for  some 
of  its  acts,  which  it  is  well  thus  to  check  before  they  take  root,  yet 
we  think  that  some  of  the  remarks  in  the  daily  press  have  lK.*en 
made  through  ignorance  of  the  real  work  of  the  association,  and 
the  special  cause  of  the  supposed  failure  in  the  "  scieucc  *'  of  the 
recent  meeting. 

It  must  be  remembered  that  the  association  has  one  great  object, 
as  expressed  b}'  its  name ;  and  science  is  advanced  not  only  by 
the  discussion  of  papers  and  facts  brought  before  the  association 
by  laborers  in  its  many  departments,  but  also  by  meeting  first  in 
one  section  of  our  vast  land  and  then  another,  thus  bringing  the 
workers  of  all  regions  together  and,  by  actual  contact,  cementing 
the  knowledge  of  the  East,  AVest,  North  and  South  into  a  true 
American  Science ;  and  not  only  is  the  cementing  process  to  be 
accomplished  b}'  the  reading  and  discussion  of  scientific  pajwrs  by 
the  members,  but  also  b}'  bringing  the  scientists  into  immediate 
contaot  with  the  i)eople  at  large.  When  we  take  this  broad  view, 
which  is,  we  think,  the  basis  upon  which  the  association  was 
founded,  we  do  not  think  that  anj-  meeting  can  be  called  in  the 
least  degree  a  failure  because  not  all  the  brilliant  lights  of  Amer- 
ican Science  ha|)pen  to  attend,  and  the  papers  which  are  read 
happen  to  fall  short  of  the  usual  number,  or  fail  in  presenting 
startling  discoveries  and  novel  facts  and  theories. 

That  there  was  a  comparatively  small  attendance  of  old  mem- 
bers from  the  eastern  and  even  from  the  central  stati's  was  un- 
questionably owing  to  the  fact  that  it  was  generally  understood, 
until  almost  the  last  moment,  that  the  meeting  would  be  held  in 
San  Francisco,  and  as  the  time  and  expense  of  attending  a  meet- 
ing there  would  be  far  greater  than  many  members  could  afford, 
they  made  arrangements  for  passing  their  summer  in  other 
regions,  giving  up  all  thoughts  of  going  to  the  meeting  this  year, 
and  when  it  was  decided  to  hold  the  meeting  at  Duburjue  it  was 
too  late  to  change  plans  made  for  the  summer  and  prepare  papers 
for  reading  at  a  meeting  which  the}'  had  given  up  all  hope  of 
attending,  ^ut  even  this  has  had  a  goo<l  result,  for  we  think  the 
association,  with  this  experience,  will  not  again  leave  the  place  of 
the  next  meeting  unsettled  at  its  adjournment. 

That  the  Dubuque  meeting  was  in  many  respects,  especially 
sociall}',  a  decided  success  cannot  be  doubted  ;  for  certainly  the 
greatest  interest  was  evinced  by  the  people  of  Dubucjue  and  adjoin- 
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ing  places  in  the  objects  of  the  association,  and  we  have  seldom 
seen  such  hearty  good  will  and  fellowship  extended  to  scientists 
as  were  given  by  the  citizens  and  by  the  great  railroad  corpora- 
tions of  the  west.  If  appreciation  of  scientific  work  by  the  multi- 
tude is  one  step  in  advancing  science,  the  results  of  the  last 
meeting  must  be  considered  as  most  favorable. 

Neither  can  we  review  the  papers  received  and  discussed,  and 
glance  over  the  names  of  the  members  present,  without  feeling  that 
in  these  respects  also  the  meeting  was  successful ;  though  admit- 
ting that  there  was  not  that  sharp  overhauling  of  some  crude 
papers  which  has  sometimes  taken  place  to  the  purification  of 
science.  In  fact,  the  only  drawback  to  the  meeting  was  the  lack 
of  critical  discussion  of  some  of  the  papers,  which  were  read  and 
allowed  to  drop  without  the  criticism  they  would  have  received  at 
a  larger  meeting  when  more  persons  working  in  the  same  field 
would  have  been  brought  together. 

The  small  number  of  members  present  (about  188)  left  several 
of  the  subjects  which  usually  have  a  goodl}'  number  of  adherents 
very  limited  in  their  support,  and  though  about  half  of  the  hun- 
dred papers  admitted  to  a  place  in  the  ])rogramme  were  referred  to 
the  Natural  History-  section,  to  which  we  shall  confine  our  remarks, 
there  were  not  enough  to  cause  the  division  of  the  section  into 
subsections,  and  the  bulk  of  them  fell  as  usual  under  the  head  of 
Geology.  In  Botany  there  was  but  one,  and  that  was  the  able 
address  of  the  retiring  President,  Prof.  Gray,  which  we  gave  in 
full  in  our  last  number.  In  Zoology  there  were  the  three  by  Prof. 
Morse  on  the  '*  Oviducts  of  the  Brachiopods,"  the  '' Jimbryology  of 
Terebratulina,"  and  "  Observations  on  living  Rhynchonella ;"  the 
very  interesting  and  carefully  prepared  paper  by  Prof.  Riley  "  On 
a  new  genus  of  Tineidje  and  the  singular  connection  of  the  insect 
with  the  fructification  of  the  Yucca,"  which  was  one  of  the  best 
papers  read  in  the  section  ;  that, on  "  Organic  Vigor  and  its  rela- 
tion to  Sex,"  by  Prof,  llartshorne  ;  and  one  on  '' Zoological  Barri- 
ers," by  Prof.  Orton.  In  Pahcontology,  the  two  papers  by  Prof. 
Cope  and  one  by  Col.  Foster  were  important  in  presenting  new 
discoveries ;  while  the  paper  by  Dr.  Da}'  on  the  "  E^'c  of  Trilo- 
bitcs,"  gave  an  opportunity  for  a  discussion  on  the  position  of  the 
Trilobites  among  the  crustaceans. 

In  Geology,  the  papers  read  by  President  Smith,  Messrs.  White, 
Perry,  Alex.  Winchell,  N.  II.  Winchell,  E.  W.  Hilgard,  Andrews, 
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Hitchcock,  Kerr,  Cope,  Cox  and  Forshey,  presented  recent  work  in 
the  field  and  laboratory,  and  were  not  only  in  most  part  ahly  ilis- 
cussed,  but  were  most  instructive  resumes  of  work  accomplishotl 
and  theories  advanced.  Under  this  head  must  not  be  forgott<»n  the 
remarks  on  the  recognition  of  the  value  of  the  State  Geological 
Surveys  by  Prof.  Peirce  as  Superintendent  of  the  United  States 
Coast  Survey,  which  residted  in  a  memorial  to  Government  calling 
attention  to  the  desirableness  of  compiling  the  results  of  all  the 
state  surveys  and  publishing  them  with  suitable  maps ;  a  most 
imporUmt  step  for  the  proper  understanding  of  the  geolog\'  of  the 
count  r}'. 

In  Anthropology,  Col.  Foster's  paper  on  the  *'  Crania  of  the 
Mound  Hullders,"  of  which  we  shall  give  an  abstract  in  our  next 
number,  was  the  most  important,  while  the  short  communications 
by  Messrs  Woodman  and  Putnam  helped  to  keep  up  an  int<'re«*t  in 
this  subject.  In  Microscopy  but  little  was  done,  though  the  few 
mlcroscopists  present  separated,  under  the  usual  subsection,  from 
the  Physical  section,. and  had  a  number  of  discussions  and  pai)ers 
by  Messrs.  Ward,  King,  Ililgard,  Babcock,  Tuttle  and  Wescott. 

The  more  than  usual  care  with  which  the  Standing  and  Sectional 
Committees  passed  on  the  papers  that  were  entereil  on  the  general 
list  before  allowing  them  a  place  on  the  daily  progranjme  will  l>e 
hailed  by  all  members  as  a  step  in  the  right  direction.  Though  a 
most  disagreeable  task  to  perform,  it  is  one  that,  if  carried  out  to 
the  full  extent  that  it  should  be  as  required  by  the  constitution, 
will  do  more  than  any  other  thing  to  make  the  association  an 
exponent  of  the  science  of  America,  and  we  trust  that  the  example 
set  by  the  last  Standin<i^  Committee  will  be  followed  next  vear,  so 
that  not  only  will  worthless  papers  be  exclude<K  but  the  rule 
providing  for  the  presentation  of  abstracts  of  papers  be  enforced 
i)efore  allowing  papers  to  go  over  to  the  Sectional  Committees. 

Tiie  Connnittee  appointed  at  the  Indianapolis  meeting  to  re|)ort 
if  any  amendment  to  the  constitution  was  required  reganling 
menibersliip  rendered  their  re[)ort,  in  which  they  stated  ''that  they 
found  the  constitution  fully  provided  for  the  i)oints  which  they  had 
bi-en  re(juested  to  consider,  but  that  its  provisions  had  been  vio- 
lated, and  that  thev  considered  a  strict  adherence  to  the  constiln- 
tion  of  vital  im])ortance  to  the  association."  The  clause  to  whieh 
the  re])oi't  was  specially  directed  was  that  relating  to  the  two 
classes  of  members,  the  active  and  the  associate,  and  it  is  under- 
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stood  by  the  present  Standing  Committee  that  the  elections  next 
year  will  be  macle  in  accordance  with  the  provision  ;  and  it  was  very 
generally  expressetl  that  all  present  members  should  notify  the 
Permanent  Secretary  as  to  the  i)osition  they  wish  to  hold,  either  as 
an  active  or  associate  member,  it  being  understood  that  the  class 
of  active  members  was  to  contain  all  who  were  specially  interested 
in  scientific  work,  while  the  associates  were  to  be  those  who  joined 
the  association  for  the  purpose  of  attending  the  meetings  in  order 
to  gratify  their  own  tastes  or  to  give  pecuniary  or  personal  aid  in 
advancing  its  objects ;  the  only  distinction  made  between  the 
two  classes  being  that  the  active  members  alone  could  hold  office 
or  vote  on  any  matter  pertaining  to  the  management  of  the  asso- 
ciation. 

Among  the  votes  passed  was  one  proposed  b}'  Col.  Foster,  the 
chairman  of  Sect.  B.,  i)rovi(ling  for  a  classified  index  of  all  the 
volumes  of  the  proceedings,  which  would  render  them  of  much 
greater  value  than  now. 

In  the  general  discussions  which  took  place  among  the  members 
much  was  said  regarding  tlie  importance  of  having  an  official  re- 
port of  the  proceedings,  which  should  emljody  all  the  discussions, 
printed  daily.  The  accomplishment  of  this  would  be  a  great 
advantage  to  the  public  as  well  as  to  the  association,  and  arrange- 
ments could  unquestionably  be  made  for  it  by  the  employment  of 
regular  stenographers,  which  the  rules  of  the  association  stale 
shall  be  employed  when  practicable. 

During  the  session,  excursions  were  made  to  the  lead  mines, 
spar  caves,  and  other  places  of  interest  in  and  about  Dubuque, 
and  a  very  enjoyable  trip  was  made  by  rail  to  the  **  painted  rocks" 
some  80  miles  up  the  river,  and  continued  by  boat  to  the  town  of 
McGregor,  where  the  mem])crs  and  friends  of  the  association  were 
most  cordially  welcomed  and  provided  with  a  repast,  alter  which 
they  returned  b}'  rail  to  Dubu(pie.  After  the  adjournment,  quite  a 
number  of  members  accepted  the  kind  offer  of  passes  from  the 
officers  of  the  Illinois  Central  K.  R.,  and  were  in  succession  the 
guests  of  the  citizens  of  Ft.  Dodge,  Springvale  and  Sioux  Cit}', 
receiving  at  every  place  the  most  generous  of  welcomes,  and  as- 
sisted in  securing  the  special  specimens  each  was  alter.  The  writer 
of  this  note  will  never  forget  the  aid  and  kindness  he  received 
while  pursuing  his  ichthyological  and  archaeological  researches 
among  the  rivers   and   mounds   of  Iowa,  and  he  knows  that  all 
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Others  who  were  on  the  excursion  unite  with  him  In  thanking  the 
many  friends  the}'  made  for  the  true  western  hospitality  extcndeil 
and  accepted. 

Tiie  twenty-second  meeting  of  the  association  will  l>e  held  at 
Portland,  Maine,  beginning  on  Wednesday,  August  20,  l«7;i, 
and  we  believe  that  the  association  made  a  most  judicious  choice 
in  selecting  a  place  not  only  easily  reached  from  all  sections  of 
the  country,  but  one  which  will  offer  the  extra  inducement  of  a 
probably  cool  season,  however  hot  the  discussions  may  prove,  and 
there  will  not  be  the  'bugbear'  of  "too  hot  a  place  to  go  in 
August"  which  has  prevented  many  members  from  attending  the 
western  meetings. 

The  oflicei's  elect  for  the  next  meeting  are  President^  Joseph 
LovERiNG  of  Cambridge;  Vice  President^  A.  II.  Worth  en  of 
Springfield,  111. ;  Permanent  Secretary^  F.  W.  Putnam*  of  Salem: 
General  Secretary,  C.  A.  White  of  Iowa  City ;  Treasurer,  W.  S. 
Vaux  of  Philadelphia ;  Sta^iding  Committee,  ex  officio,  in  addition 
to  the  above  officers,  J.  Lawrence  Smith  of  Louisville,  Ky. ; 
Alex.  Winchell  of  Ann  Arbor ;  E.  S.  Morse  of  Salem. 
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Ueher  die  Wfir^nrerteusffrin  Chlorops  tirnioput  und  die  Mittel  zu  ihrer  Bekantp/xtntj.  Von 
Prof.  Dr.  .M.  Nowlckl.    Wlen.    1S71.    8vo.    pp.&S. 

Die  unteren  KuUurp/lnntrn  Khndlichrn  !ti»ekten^    Von  G.  Kiinstlo.   Wlen.    1K7I.   ^vl>.  |»p.  W. 

Die  Ptletie  drr  JHUtjen  hei  Tnieren.    Von  G.  R.  v.  FrHUcnIeld..    Wl»*n.    1^1.    I'Jnio.    mi. '«. 

Verhaufilun'jen  der  K.  K.  Zoolo*ji*ch.  botaniseh.  Oefellscha/t  in  H'lrn.  lK7l.  xxi  »and. 
Wicn.     1^71.    Svo. 

liullrlin  Me/forolorritfu^  i/enfuef  de  r  Ohrerratoire  de  C  Vnirersife  d"  Cptnl.  Vol.  I.  No*.  !• 
12.    Die.  ls«.M<>  Nov.  IN^**.    Vol.  ill.    N«»s.  7-12.    .fiiln-.\(»v.  )^7I.    L'i)f<«l.  1^71.    4l€». 

S^/va  Acta  Heg,  Societatit  Hcienfiantm  I'ptalitnMf.    S<'rUh  ^.    Vol.  \lll. 

liullftiii  df  la  Socnte  Imp.  de*  yaturaliften  de  A/osrou.    1>»71.    N<»J<.  H,  4.    Mofcoii.  l**?!?.  fi%n. 

Abhnndltinijfu  herausfj.  tout  yaturtri«*en»chartlic heti  Vertine  xu  Bremm.  Bund  ill.  Hftl.  1 
Bremen,  1S7*J.    Hvt». 

Monogrtiphtr  drs  Chrysfim^fide*  de  r  A»u'Hf/ve.  TiirC.  Staal.   I*art?  i-ill.  Upbal,  li*!lM"J.   4to. 

Hullt'tin  Mfufiiel  de  la  Societr  d' ArrUmntntK.u.    .T:ni.-.Mny,  1S72.    svo.  I*arl'*. 

Sitzumjuherirhte  der  SaturH-in^ensch.  (ieselUchajt  li>i*  in  Dretden,  Uct.-Dcc.  1<*7L  Jan.  to 
March,  1m72.    svo. 

Corrf»ponti«'n::hfa(t de*  Zoolofl,  miiiernf,  Vi-reine*  in  Iter^erifhurff.    2i.1tLhrf[.    I**?!.    8vo. 

Archie  fur  Authrnpolo<iie.    B.ind  d.    Vlerteljahrhefl  2.    BrniinscliwelK.    1^*72.    4t«».^ 

lieitrmje  \o.  1,  zu  dt^r  Abhandlunt;en  dcs  yafurtrif*cn»ch.     Vercinrf  :u  Brtmen.    \t^l\.     4to. 

Jlemoi're*  pour  xcrrir  a  P  Hi<toi're  NntitreHe.du  Mcxiipte  d»'t  Antide*  et  de*  Etat^'Cnit.  Par 
If.  lie  s.-iiis-ure.  4uiv  Mem.  Mantldes  Anierlciihis.  Tonic 'iiue.  l*reni.  Tart.  Oeneve  el  Bale. 
1870.    4to. 

0/Tfr*ifit  af  K.  Vt'tenfiapt-Aladeuiien'i  Forhatidtin^ar.   20.    l^fiO.   27.    lH7ft.    Stockholm     Mro. 

K\  ^SrfHukal  Vc.ten*kap*'Akadettntn*  llandliwtar  ^y  Foljd.  Band  vll.  Halt  2.  Band  Till,  Ix 
l>f»W,  1S4.!»,  I.S70.    JStockholui.    4lo. 

Meteorolngifka  Jakftage/ser  i  Sv^rige  uigifna  nf  K.  Seentka  Vetent.kap*'akademien,  Af  Er. 
Eiiliiii^f.    Band  tx-xi.    ]'Hit7-I8^>0.     istockliolin.    Folio. 

Atinnestfcktiing  orver  Erik  U.  Geijer.    A f  F.  F.  Carlson.    St(»ckl)olni.    1870.    «to.  pp.  2S. 

Lffna'l*tf' knigar o/rer  K.  Sren<ka  V*frn*kaps-Akadefiiiens  tfter  aarX^A^apinda  Ledamiyier. 
Bind  1.  Hultei.    Stockholm.    Is70.    Hvo. 

Sitzung.i-berich(e  der  (teteUtchaft  Xaturfortchendfr Freunde zti  fierlin^lP7l.  Berlin.  1S71.  8vo. 

Zfit*c/irirffur  dif  (fffatnmfen  yaliirirtf*enscfiiif'(en.    ltd.  111.  Iv,  lb71.    Berlin.     1871.    8vo. 

The  fJnftimiifngiM*.<  Sfonthly  Magazine     Au;ni»t.    Hvo.    London. 

Feuille  de*  Jeiinrn  yaturaiiste*.    Au}ru8t  1.    l*arl«.    Svo. 

*  Mr.  rutMiiin  will  not  enter  upon  the  duties  of  hi.«  office,  except  so  far  ae  relate*  to 
arranjfoinents  connected  with  tlie  Portland  meeting,  until  next  eummer.  and  all  com- 
munications  relating  to  tho  pa;:  t  meeting  inuijt  be  addres  ed  lo  Prof.  Lovering. 
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THE  BALTIMORE  ORIOLE  AND  CARPENTER-BEE. 

BY   REV.  SAMUEL    LOCKWOOD,  PH.  D. 

Doubtless  the  ancients  were  as  honest  as  the  moderns.  But 
were  they  as  painstaking  and  therefore  as  trustworthy?  Those 
olden  treatises  on  Nature  stood  upon  a  sort  of  exacting  didactic 
dignity  of  their  own,  even  when  they  discoursed  of  marvels  akin  to 

"  The  Anthropophagi  and  men  wliose  heads 
Do  grow  beneath  their  Hhoulderti  I" 

It  has  alwa3's  been  easier  to  imagine  than  observe.  Thus  has 
instinct  too  long  been  regarded  in  the  beast  as  the  functional  equiv- 
alent of  reason  in  man  ;  as  if  man  had  no  instinct,  and  the  beast  no 
reason.*  And  how  vitiatiyg  an  element  has  this  proved  in  our 
natural  theofogy.  How  many  believe  the  pseudo-axiom  that  of 
necessity  every  bird  builds  its  nest  to-day  as  did  its  ancestors  six 
thousand  years  ago?  Is  not  instinct  transmitted,  or  inherited 
habit?  And  so  there  may  be  relatively  new  instincts  as  well  as 
old  ones.  The  trained  animal  —  the  setter,  the  pointer,  the  re- 
triever— transmits  to  its  offspring  those  traits  which  have  become 
the  habit,  the  resultant  of  long  training.  The  cow  migrates  to 
Norwa}'  and,  contrary  to  the  bovine  instinct,  eats  the  fucus  off  the 
sea  rocks,  and  finally  becomes  an  eater  of  fish.  Her  offspring 
take  to  it  naturally,  that  is,  instinctively.  The  mountain  parrot, 
(Nestor  notahilis)  called  by  the  Maories,  Kea,  is  a  simple  honey 

*  Pythagoras  taught  that  animals  had  reason  but  no  mind.— Eds. 

Entered,  according  to  Act  of  Congress,  In  the  year  1872.  by  the  Pkabodt  Academy  OF 
Science,  lu  the  office  uf  the  Librarian  of  Congress,  at  Washington. 
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eater.  This  bird  has  lately  found  out  that  mutton  is  good ;  and 
actually  combines  in  flocks  to  attack  sheep,  eating  the  live  flesh 
from  the  auimars  back  and  sides. 

But  what  has  all  this  to  do  with  orioles  and  bumble  bees?     Let 
us  see. 

At  the  beginning  of  June,  I  received  a  small  package  tVom  Rev. 
Dr.  Campbell,  President  of  Rutger*s  College.  It  contained  several 
carpenter-bees,  each  with  its  head  detached.  All  the  president 
could  tell  me,  was  that  they  were  picked  up  under  a  tree  in  the 
college  campus  ;  and  an  explanation  was  asked  of  the  phenomenon. 
A  good  deal  puzzled,  I  ventured  a  provisional  statement,  a  sort  of 
.  hypothesis  which,  at  least,  had  the  merit  of  seeming  probal»le. 
It  was  shot  at  a  venture  and,  like  such  shots  generally,  it  hit  wide 
of  the  mark.  I  had  just  closed  quite  a  long  course  of  lectures  on 
natural  history  in  the  grammar  school  of  that  institution,  and 
this  question,  becoming  somewhat  general,  made  me  feel  like  one 
put  on  his  mettle,  so  I  went  at  it  resolved  to  work  out  the  case  if 
possible. 

In  the  campus  were  two  beautiful  horse-chestnut  trees,  JEacu- 
lus  hippocaataneum.  They  were  large  trees,  and  resplendent  with 
their  dense  panicles  of  bloom ;  every  one,  as  it  stood  gorgeously 
upright,  seemed  a  thyrsus  worthy  the  hand  of  a  god.  These  trees 
formed  the  great  attraction  of  honej'-seeking  insects.  It  was  only 
under  these  trees  that  the  headless  bees  were  found,  but  there  tbvy 
lay  in  hundreds ;  the  ground  was  literallj'  speckled  with  them. 
Strange  to  say,  the  slain  insects  consisted  of  but  one  species  and 
one  sex.  They  were  carpenter-bees,  of  the  species  Xylocopn  Car- 
olina^ and  all  were  males.  Now  these  males  are  stingless,  and 
have  a  white  face.  I  picked  them  up  by  handfuls,  all  headless, 
the  heads  lying  on  the  ground.  I  searched  diligently  for  a  head 
without  that  characteristic  white  face  which  designates  the  sting- 
less male,  but  could  not  find  one.  Indeed,  I  entertain  no  doubt 
that,  of  the  large  number  of  these  decapitated  bees,  every  one  was 
a  stingless  male.  One  fact  was  now  apparent,  the  massacre  was 
made  up  among  the  flowers,  while  the  insects  were  in  quest  of 
honey.  But  what  had  done  it  ?  How  was  it  done  ?  And  for  what 
purpose?  On  these  three  questions  the  whole  case  rested.  If 
they  could  be  answered,  the  mystery  would  be  solved. 

It  appeared  under  the  microscope  that  the  severance  of  the  head 
from  the  bo<iy  was  clean  and  not  bunglingly  done.     The  head  was 
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not  pulled  nor  twisted  otT,  but  cut  or  snipped  off  and  always  at 
one  place,  the  articulation.  But  so  far  the  whole  affair  seemed  the 
result  of  sheer  wantonness,  much  as  I  have  seen  some  vicious 
chihlren  beheading  flies.  The  case  had  become  intensely  puz- 
zling ;  for  Nature  is  neither  wanton  nor  wasteful.  It  seemed  to 
me  that  no  bird  would  do  it,  for  what  could  be  the  object  of  such 
waste  ?  Again,  it  seemed  that  no  strictly  aerial  insect  could  do  it. 
Indeed,  for  an  insect  to  capture  and  decapitate  this  great  caq^enter 
bee  while  on  the  wing  or  among  the  flowers,  it  would  require  a^ 
rare  combination,  a  powerful  apparatus  for  attack  and  uncommon 
facilities  of  flight. 

And  now  was  disclosed  another  wonder.  On  opening  one  of 
these  headless  insects  the  body  was  found  to  be  hollow.  Then  a 
number  were  opened,  and  every  body  was  fouud  in  like  manner  to 
be  empty.  The  fact  was  now  apparent  that  the  bodies  of  all  these 
headless  bees  had  been  emptied  after  decapitation.  They  had  been 
literall}'  eviscerated  at  the  annular  opening  made  at  the  neck  by  the 
separation  of  the  head.  Not  a  wound  nor  a  mark  could  be  found 
anywhere  on  the  body.  I  now  began  to  suspect  that  the  whole 
was  the  work  of  birds.  Inquiry  was  made  of  the  German*  jani- 
tor who  seemed  pleased  to  be  able  to  give  a  direct  answer,  to  the 
effect,  that  ever  since  the  horse-chestnut  floaters  had  come  out, 
three  or  four  very  beautiful  birds  had  come  every  day  to  the  trees 
and  had  been  killing  the  carpenter-bees.  Und<?r  the  circumstances 
this  information  was  very  opportune.  He  was  not  able  to  give  an 
intelligible  description  of  the  birds ;  so  I  asked  him  to  watch  and 
shoot  one  for  me,  which  he  did  the  next  da}'.  It  was  a  Baltimore 
oriole  or  golden  robin  {Icterus  Baltimore).  The  specimen  was  a 
beautiful  male,»  a  last  summer's  bird,  hence  hardly  a  year  old.  Its 
plumage  was  perfect,  but  the  colors  not  so  deep  as  those  of  a  more 
mature  bird. 

The  Baltimore  oriole  is  an  insect  and  berry  eating  bird.  But 
here  was  a  new  habit  of  a  curious  and  interesting  character.  If 
the  Kea  turns  from  honey  to  flesh,  we  find  our  oriole  preferring 
honey  to  insect  food,  and  resorting  to  the  most  singularly  ingenious 
and  outri;  methods  to  procure  it  —  and  with  what  intelligence! 
"When  a  bov,  in  common  with  his  schoolmates  the  writer  often 
captured  the  humble-bee,  extracted  the  honey  sac  and  sucked 
out  its  luscious  contents.  How  did  those  four  golden  robins 
find  out  our  boy  secret?    We   should  rather  have  said  secrets 
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— for  not  onl}'  did  we  boys  know  where  the  hone}'  lay,  but 
we  prided  ourselves  on  knowing  that  the  white-faced  caq>enter- 
bees  could  not  sting.  As  we  have  shown,  our  orioles  found  out 
this  fact  also.  In  their  operations  they  caught  the  bee  on  the 
flower.  This  of  course  was  done  with  the  bill.  The  victim  wa« 
then  transferred  to  one  foot  and  securely  held  in  the  claws,  while 
the  head  was  snipped  olf ;  then  the  sharp,  narrow  bill  and  tongue 
were  applied  to  extract  the  sac  containing  the  valued  sweets. 
From  every  point  of  view  this  new  habit  appears  to  us  extraonll- 
nary ;  and  if  these  orioles  generally  get  into  the  secret,  it  must 
needs  go  hard  with  the  carpenter-bees ;  at  least  with  t!ie  stingless 
ones  or,  as  Patrick  observes,  those  of  the  male  persuasion.  And 
then  when  we  look  at  the  similarity  of  the  acquired  new  hatiits  in 
the  two  cases  mentioned,  how  remarkable  the  parallelism  of  the 
epicurean  instincts  of  the  Australian  and  the  American  binls! 
In  both  cases  is  there  a  singular  change  of  the  foo<i  propensities*, 
and  an  equally  seeming  cruel  wantonness  in  gratifying  the  same. 
As  the  poor  victims  lay  before  me,  I  was  drawn  to  think  of  the  old 
legal  barbarity  expressed  in  the  judgment,  ''  to  be  hung,  drawn, 
and  quartered  ;"  for,  pitiful  sight,  in  my  very  hand  lay  these  decap- 
itated and  eviscerated  objects  still  manifesting  a  vestige  of  life  in 
the  automatic  movements  of  the  legs  of  the  body  and  the  palpi 
of  the  head.  May  it  not  be  asked,  if  the  birds  are  learning  the 
secrets',  and  practising  the  ways  of  men,  and  even  like  them 
acquiring  more  refined  tastes,  whither  will  the  march  of  intellect 
lead?  At  any  rate  does  there  not  seem  to  be  some  connection 
of  our  opening  homily  with  orioles  and  bumble-bees? 
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WABASH  VALLEY. 

BY    ROBERT    RIDGWAT. 

II.   PECULIAR  FEATURES   OF  THE   BOTTOM-LANDS. 

About  the  middle  of  September,  1871, 1  visited  Foote's  Pond,  in 
Posey  County,  Indiana,  and  in  company  with  my  botanical  friend 
Dr.  Jacob  Schneck,  of  Mt.  Carmel,  Illinois,  spent  a  day  in  exploring 
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its  vicinity.  This  pond  is  a  fine  representative  of  a  peculiar  feature 
of  the  bottom-lauds  of  the  western  and  southern  rivers,  locally 
termed  bayous,*  lagoons  or  ponds,  and  in  all  essential  respects 
is  like  hundreds  of  others  in  the  alluvial  bottoms  of  the  lower 
Wabash.  Following  an  old,  almost  abandoned  road  through  the 
primeval  forest,  guided  partly  by  the  directions  of  the  people  in 
the  neighborhood  and  partly  by  the  memory  of  Dr.  S.  who  had 
been  there  several  years  before,  we  at  length  discovered,  by  an 
opening  in  the  tree-tops,  the  close  proximity  of  the  pond.  As  we 
emerged  from  our  tiresome  passage  through  the  tangled  thickets 
of  button  bush  (Cephalanthus  occ  id  cut  alls)  which  filled  up  that 
end  of  the  pond  and  grew  about  10  or  12  feet  high,  and  stood 
upon  its  bank,  a  beautiful  view  opened  before  us.  Entirely  hemmed 
in  by  the  surrounding  dense  forest  which  extended  for  miles  in 
every  direction,  and  into  whose  depths  the  fronting  screen  of 
rank  and  varied  undergrowth  prevented  the  eye  from  seeing  — 
hiding  even  the  trunks  of  the  foremost  rank  of  trees,  there 
stretched  away  from  us  a  narrow  sheet  of  water,  the  calm 
surface  of  which  was  studded  with  a  variety  of  beautiful  aquatics, 
and  its  shores  ornamented  by  a  belt  of  extremely  diversified 
herbage,  which  for  variet}'  and  luxuriance  we  have  nowhere 
seen  surpassed  outside  the  tropics.  Along  the  shallow  margins 
of  the  pond  were  acres  of  the  magnificent  Xelumhium  lutevm, 
its  broad  circular  leaves  supported  on  upright  stalks,  2  to  4  feet 
high,  and  appearing  like  a  plantation  of  vegetable  parasols,  or 
else  resting  upon  the  surface  of  the  water,  with  the  stalks  sub- 
merged ;  the  wet  banks,  from  which  the  water  had  gradually 
subsided  during  the  summer  by  evaporation  and  absorption,  were 
covered  by  a  rank  and  varied  vegetation  consisting  mainly  of  Po- 
bjgtmaceiv^  —  among  which  the  drooping  racemes  of  rose-colored  or 
carmine  flowers  of  the  Pohirjonum  awphibhim  gave  a  gay  and 
prevalent  color,  —  and  of  tall  and  beautiful  grasses  and  sedges  of 
numerous  species  ;  while  mingled  with  these  prevailing  forms  grew, 
in  the  moister  spots,  patches  of  plants  with  striking  and  beautiful 
foliage  and  often  handsome  flowers  as  the  SagittariiU,  and  Ilete- 
ranthera  with  white  flowers,  Pontederia  with  similar  habit  and 
blue  flowers,  Echinodorus,  ''blue-e3'ed  grass"  {Sisyrhynchiuyn  Ber- 
mudi'anuni),  tufts  of  flags  (Iris),  etc.  As  we  passed  along, 
wading  knee-deep,  sometimes  waist-deep,  through  this  rank  herb- 

•  Pronounced  bi-o. 
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age — often  overtopped  by  tall  stalks  of  marsh  mallows  (Jlibi^-itn 
Moscheutos  and  //.  milltaris)  bearing  large  and  show}'  wliito  or 
rose-colored  flowers — we  finally  found  a  canoe  tied  to  a  willow  tree 
on  the  bank  ;  this  we  appropriated  for  the  purpose  of  invcHtijratinjij 
the  pond  itself,  and  accordingly  launched  out  upon  the  flowiT- 
studded  water.  "VVe  paddled  smoothly  along  at  first,  over  the  still, 
deep  water,  almost  coffee-colored  from  the  decomiwsition  of  vegeta- 
ble matter,  but  still  transparent,  and  looking  down  into  its  deptlis 
we  could  see  only  a  tangled  mass  of  submerged  weeds  of  a  moss-like 
or  stringy  form ;  then  we  brushed  through  water-lilies  an<l,  reach- 
ing out,  plucked  the  beautiful  snow-white,  fragrant  flowers  of  the 
lovely  water  nymph  {Nymphaea  odorata)  or  the  yellow  ones  of  the 
more  unpretending  "spatter-dock"  or  yellow  pond-lily  {Xnp7iar 
aclcend).  Little  yellow,  star-like  flowers  resting  on  the  surface  of 
the  water,  with  their  cypress  vine-like  leaves  submerged,  wt»re 
found  to  be  the  Cabomba  CaroUniana^  a  common  a(|uatic  of  the 
Gulf  States,  and  not  before  found  beyond  them  ;  while  very  curious 
peltate  leaves,  looking  somewhat  like  miniatures  of  the  great  lotus 
or  "  yonkapins  "  (Nelumbium)  beside  them,  but  less  circular  in 
outline,  were  Brasenia  peltata.  As  we  passed  plants  of  the 
Nelumbium,  our  canoe  would  now  and  then  brush  against  the  edge 
of  one  of  their  floating  circular  leaves,  and  set  it  revolving  on 
the  water  like  a  wheel.  Many  leaves  of  this  latter  species  which 
we  measured  were  found  to  be  3  feet  in  diameter;  this  species 
was  not  then  in  flower,  the  blossoms  having  developed  into  th<»se 
peculiar  ''toruses,"  or  top-shaped  seed-cones,  containing  the  edible, 
acorn-like  seeds.  Often  we  had  the  greatest  dilUculty  in  poling 
our  canoe  through  the  intricately  tangled  mass  of  floating  and 
submerged  weeds,*  which  appeared  to  be  in  almost  endless  variety, 
and  among  which  we  recognized,  besides  the  species  already  men- 
tioned, various  species  of  Utricularia,  Podostemon,  lx»mna,  Wolf- 
fia,  Potamogeton,  Limnobium  and  Spongia.  Having  satisfied 
ourselves  with  our  examination  of  the  pond  itself,  we  then  took 
leisurely  views  of  its  banks,  as  we  passed  along  over  the  water. 
A  fronting  growth  of  graceful  willows,  20  or  30  feet  high,  formed  the 
most  prominent  feature  of  the  shore  vegetation,  and  in  the  arms 
of  the  pond  a  jungle  of  Cephalanthus  of  a  lower  and  denser  growth, 

♦In  this  connection  It  may  be  well  to  mention  that  thin  pond  received  itr.  name  from 
a  Mr.  Foote,  a  t^urveyor,  wlio  attempted  to  swim  across  the  pontl  with  a  mrveyor'.-  chain 
in  his  hand,  and  becoming  entangled  in  the  submerged  weeds  was  drowned. 
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with  the  lower  branches  bearded  with  black  moss-like  pendent  tufts 
of  Ramalina.  Back  of  this,  on  every  side,  stood  the  dark  tall 
wall  of  forest,  against  which  the  white  arms  of  the  huge  old  syca- 
mores shone  out  in  striking  relief  by  the  strong  contrast.  Arriving 
at  the  shore,  and  going  out  into  the  woods,  we  found  them  to  be 
almost  completely  primitive  in  their  condition,  and  so  dark  and 
silent  that  one  could  easily  imagine  himself  in  a  wholly  uninhabited 
region,  there  being  few  traces  of  the  work  of  the  axe,  which  mar 
so  sadly  the  beauty  of  the  forests  in  more  thickly  settled  districts. 
The  fine  old  trees  still  stood  in  all  their  majesty,  above  the  luxu- 
riant and  tangled  undergrowth  of  a  virgin  forest.  The  largest 
trees  were,  of  course,  the  gigantic  sycamores  {Plafctnns  occiden- 
talis)  with  trunks  25  to  30  feet  in  circumference,  and  of  varying 
length,  and  a  total  height  of  IGO  to  near  200  feet;  but  the  bur 
oak  {Quercus  inacrocarjxi)  was  very  abundant,  and  had  attained 
an  unusual  size,  very  many  trunks  measuring  18  or  20  feet  in 
circumference,  above  the  larger  base,  and  supi)orting  a  wide-spread 
head  of  astonishing  massiveness.  Nowhere  else  had  we  seen 
the  sweet  gum  {LiqnkTamhar  styraciflua)  growing  in  greater 
abundance  and  to  such  magnificent  proportions.  In  the  damper 
parts  of  this  forest  it  formed  the  prevailing  growth  and  seemed 
to  vie  with  the  majestic  pecan  {Cart/a  olicdformis)  in  its  tower- 
ing height,  and  on  the  tall,  slender,  and  perfectly  straight  trunk, 
supported  a  spreading,  umbrella-shaped  top.  Many  of  these  gum 
trees  were,  no  doubt,  180  feet,  or  probably  more,  in  height,  while 
the  longest  shafts  appeared  to  considerably  exceed  100  feet  in 
length,  and  were  16  or  17  feet  in  circumference.  The  white  elm 
{Ulmus  Americana)  and  honey  locust  {Gleditschia  triacanthos) 
also  approached  the  sweet  gums  fnid  pecans  in  size  ;  the  height  of 
the  largest  individuals  being  carefully  estimated  at  130  to  150  feet, 
while  their  girth,  where  the  trunks  became  cylindrical,  was  found 
by  actual  measurement  to  be  often  as  much  as  1 7  feet.  Most  of 
the  trees  of  these  two  species  had  their  branches  matted  with  the 
parasitic  mistletoe  {Phoradendron  flavescens)  which  plant  evinces 
in  this  region  a  striking  partiality  to  these  trees.  The  beautiful 
catalpa,  or  ''cigar  tree"  (Cataljm  bignomoides)^  grew  as  a  com- 
mon species  among  the  underwoods  and  attained  a  common  size 
of  GO  feet  in  height  and  over  2  feet  in  diameter ;  its  foliage  was 
very  luxuriant,  a  leaf  plucked  from  a  large  tree  measuring  18 
inches  in  length  by  13  in  breadth.     The  other  underwoods  were 
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chiefly  pawpaw  (Asfmina  triloba)^  mulberry  (Morns  rubra) ^  sassa- 
fras {Sassafras  officinale),  red-bud  (Cercis  Canadensis)^  iron 
woods  {Carpiiins  Americanus  and  Ostrtfa  Virginira)^  iiiix€»d  with 
numerous  other  smaller  trees,  as  Amelanvhier  Canadensis^  wild 
plums,  crab  apple  {Pf/nis  coronaria)^  several  siwcies  of  haws  or 
thorn  apples  (CratiCgus),  flowering  dogwood  {Cornus  ftorida)^ 
black  haw  {Viburnum  prunifolium)  ;  while  the  shrul)by  under- 
growth, which  was  frecjuently  too  dense  to  penetrate  witliout 
cutting,  consisted  in  the  main  of  prickly  ash  {Xanthoxjfhim 
Americanum),  hop  tree  {Ptelea  trifoliata),  bladder  nut  {Stophylea 
trifolia ),h\\n\mg  bush  or'^Walioo"  {Euonymus  atropnrjnirens)^ 
Crataegus  sp<dhukita*  and  several  species  of  Conius,  l>esiide» 
numerous  other  shrubs.  The  prevalent  un<lergrowlh,  however, 
consisted  of  spice  wood  {Lindera  benzoin)  which  grew  10  or  li 
feet  high,  its  branches  often  forming  a  complete  canopy-  overhead, 
which  entirely  shut  olf  the  view  of  the  tree-tops. 

In  the  '"hollows"  parallel  to  the  river,  the  small  cane  (Arnn- 
dinaria  terta)  formed  dense  brakes  and  grew  10  or  12  feet  high, 
the  canes  matted  with  thorny  ''green  brier"  (Smilax  several 
species)  and  mixed  with  tall  stinging  nettles  (Utrica  and  La|:x)r- 
tea)  ;  or  where  the  cane  was  scant  or  absent,  the  ground  bristled 
witli  Equisetacea\  In  the  more  open  portions  of  the  woods  the 
herbaceous  vegetation  was  more  luxuriant,  consisting,  in  the  main, 
of  rank  nettles  (l.'rtica  and  Laportea),  tall  iron  weeds  (Vernonia) 
aii<l  silk  weeds  (Asclepias),  associate<l  with  an  apparently  infinite 
varietv  of  other  weeds  of  similar  habit. 

In  lower  spots  the  "•  lizard-tail"  {Sanrurus  cernuus)  was  the 
predominant  plant,  and  when  in  flower  imparted  a  pleasing  fra- 
grance to  the  locality.  In  the'  more  open  glades  numerous  vines 
flourished  in  great  luxuriance;  grape-vines  (of  half  a  dozen  si>e- 
cies)  cano})icd  with  their  foliage  the  smaller  trees,  or  ascended  to 
the  tops  of  the  very  tallest.  The  winter  grape  {Vitis  cordi/ofia) 
often  grew  to  a  great  size,  many  vines  measuring  21  and  some  40 
inches  in  circumference  several  feet  from  the  ground,  —  sometimes 
dangling  from  a  branch  a  hundred  feet  overhead,  as  often  stretch- 
ing like  a  cable  from  one  tree  to  another,  or  twisted  in  fantastic 
and  intricate  contortions  as  they  wrapped  the  trunks  or  swayed 
from  them.  The  gaudy  trumpet  creeper  {Tecoma  radicaris)  with 
its  vivid  clusters   of  large   and   conspicuous   tubular  orange-riMl 

♦  Heretofore  consulereil  of  more  pouthem  habitat. 
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flowers  accompanied  the  grape-vines  in  their  riot  among  the 
*  branches,  or  with  the  luxuriant  poison  vines  (lihns  radirans) 
adorned  tiie  trunks ;  it  was  growing  to  a  remarkal)!}'  large  size,  a 
trunk  of  this  species  which  we  measured  being  41  inches  in  cir- 
cumference at  several  feet  from  the  root.  The  splendid.  Wistaria 
frutesreyis  climbed  up  the  trees  and  draped  their  branches  ;  the 
graceful  cross  vine  (Bignonia  capreolata)  crept  perpendicu- 
larly np  the  larger  trunks,  its  dark  green,  lanceolate  leaves, 
arranged  symmetrically  in  right  angles  with  the  stem,  and  its 
clusters  of  trumpet-siiaped  carmine  and  yellow  flowers,  or  long 
pendent  pods,  the  flowers  being  then  nearly  all  gone,  rendering 
this  fine  creeper  an  object  of  striking  beauty.  The  old  decaying 
trunks,  on  every  hand,  were  encased  in  a  tiiick  matted  covering  of 
the  Virginia  creeper  {Ampelopsis  (juinqftefnlia)^  and  appeared  like 
huge  columns  draped  in  green.  Smaller  woody  vines,  as  the 
Coccitlns  Carolinus,  moonseed  {Menispermuin  Caiiadense)^  wax- 
work {CdastruH  scandeiis)^  green  briers  {Smihix  rotundifolia^  S* 
glaucd^  S.  tamnoides^  xS.  Waltrri !  S.  lana^olata !  and  perhaps  one 
or  two  other  species),  pipe  vines  ( Aristolochia)  and  many  others 
screened  the  shrubbery  or  festooned  the  underwood,  while  a  great 
varietv  of  herbaceous  vines,  far  too  numerous  to  name  in  full, 
trailed  over  the  undergrowth  or  ran  np  the  shrubbery.  Chief 
amon2^  these  were  the  virgin's  bowers  {Clcnattis  Pitcher i^  C.  viorna 
and  C.  ]'7/Y7////a/t«),  the  yellow  passion  flower  (P(/.s.s//?r>ra  lutoa)^ 
wild  cypress  vine  (Quamoclit  cocci nca),  wWd  blue  morning  glory 
(Ipowaa  //?7),  Rutland  beauty  {Cabjatcfjia  stpium  and  C.  apith- 
amea)  balsam  apple  {Echinocystis  lobata),  wild  hop  {Humulus 
lupulus),  wild  yam  (Dioscorea  villosa)  and  carrion  flower  {iSrnilax 
herJjdccd),  liesides  these  were  the  several  species  of  dodder  (Cus- 
cuta)  which  spread  a  carpet  of  orange-colored  j'arn,  as  it  were, 
over  the  herbage,  and  numerous  species  of  delicate  Le(jnmindsce^ 
with  handsome  pea-like  flowers,  nestled  meekly  beneath  the  ranker 
herbage,  or  accompanied  the  other  vines  in  their  spiral  ascent. 
Very  often  the  smaller  vines  twined  around  the  larger ;  and  in  one 
instance  we  noticed  five  species  thus  ascending  one  tree.  They 
were  Rhna  radicans,  Tecoma  radicans^  Smilax  rotundifolia,  Celas- 
trus  scnyidens  and  Menispermum  Canadense, 

In  this  neighborhood  we  found  no  cypress  swamps  and  did  not 
hear  that  any  occurred  there.  But  about  twenty  or  thirty  miles  to 
the  northward,  just  across  the  mouth  of  White  River  and  on  the 
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point  of  land  known  as  "the  neck"  })etween  that  stream  aw\  the 
Wabash,  is  a  cj'^press  swamp  of  very  considerable  extent,  em!>rao- 
inof,  according  to  the  report  of  the  Indiana  Geolojjical  Siirv<»v  (p. 
179),  an  area  of  17,000  acres  !  I  have  visited  this  swamp,  but  as 
yet  have  only  just  entered  its  borders,  a  penetration  into  its  centre 
being  almost  a  matter  of  impossibility ;  and,  if  possible,  i«  at- 
tended by  great  difTicnlties  and  fatigue.  In  June  and  July,  1H71, 
I  made  several  attempts  to  explore  to  my  satisfaction  these  cypress 
ponds,  but  partly  from  want  of  familiarity  with  the  locality,  and 
partly  from  the  great  difOculties  encountered  in  penetratin*:?  the 
almost  impassable  undergrowth  and  debris,  became  tired  out 
before  I  had  fairlv  foimd  mvself  surrounded  bv  cvpresses.  In 
these  swamps,  the  bald  cypress  {Taxodium  dintirhum)  is,  of 
course,  the  prevailing  grow^th ;  but  the  gigantic  pillars  of  this 
species  overtop  a  smaller  growth  of  such  trees  as  Xifssn  ^rnhhtnu 
Liqit i(I/iriibar  styraciflua^  GledUnchia  monosperma^  and  such  others 
as  require  a  boggy  situation.  Though  the  finest  accessible  trees  of 
the  cypress  had  been  long  destroyed,  there  were  yet  a  few  stand- 
ing which  appeared  to  approach,  perhaps  to  exceed,  ir>0  f«»et  in 
height,  while  there  were  trunks,  with  immense  conical  bases,  more 
than  10  feet  in  diameter.  I  have  no  doubt,  however,  that  the 
almost  inaccessible  recesses  of  the  swamp  contain  trees  of  this 
species  of  far  greater  dimensions.  In  the  portion  of  the  ''swamp" 
which  I  was  able  to  penetrate,  the  ground  was  not  overflowed,  but 
moist,  or  in  a  few  spots  boggy,  with  now  and  then  a  lagorm  of 
clear  water  —  clear  of  trees,  but  fdled  up  with  aquatic  plants. 
One  must  penetrate  such  a  place  before  he  can  appreciate  its  dilli- 
culties ;  then  before  he  has  penetrated  llfty  feet  he  is  likely  to 
have  stumbled  over  a  dozen  logs,  butted,  every  few  steps,  against 
a  cypress  "knee"  concealed  in  the  rank  weeds,  and  thereby 
tumbled  head-foremost  into  a  thornv  bush,  or  mired  in  the  black 
mud.  After  such  an  experience,  stopi)ing  on  a  prostrate  log  to 
rest,  I  prepared  to  contemplate  my  surroundings  as  cahnly  as  1 
could  while  wiping  the  sweat  from  my  eyes,  and  panting  with  the 
rough  treatment  I  had  met.  Except  upward,  a  view  in  any  direc- 
tion could  not  possibly  extend  beyond  a  few  rods.  The  tall 
cypresses  stretched  their  arms  overhead,  though  often  they  were 
concealed  b}'  the  intervening  growth  of  smaller  trees,  or  by  the 
close  canopy  of  button  bush  (Cephalanthus)  and  spice  wckkI 
(Lindera).     The  fallen  trunks,  in  every  position,  from  an  angle  of 
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45'',  as  when  arrested  in  their  fall  by  another  tree,  to  the  prostrate 
log,  were  in  every  stage  of  decay.  Some,  as  they  lay  rotting  on . 
the  damp  ground,  were  as  high  as  the  head,  and  all  completely 
overspread  by  a  varied  growth  of  weeds,  which  here  take  a  hold 
upon  every  available  spot,  covering  as  completely  the  logs  and 
rubbish  as  they  do  the  ground. 

Emerging,  in  a  somewhat  dilapidated  condition,  from  this  un- 
derwood, a  beautiful  and  entirely  different  scene  lay  before  me ; 
a  "  pond,"  but  instead  of  a  sheet  of  dark  stagnant  water,  there 
spread  out  before  me  a  sea  of  green  vegetation,  with  the  grasses 
and  sedges  waving,  and  the  Nelum])iums  nodding,  in  the  gen- 
tle breeze,  while  the  graceful,  delicately  foliaged  willows,  which 
fringed  its  borders,  swayed  with  everj'  impulse  of  the  wind. 
Above  the  latter  reached  upward  the  spires  of  the  tall  cypresses, 
which  stretched  out  their  arms,  clad  in  tiieir  fine  light  green  feath- 
ery foliage  ;  but  even  these  were  overtopped  by  occasional  gigantic 
sj'camores  which  overlooked  the  entire  forest,  stretching  out  for 
miles  on  every  side.  This  pond,  which  occupied  an  area  of  about 
a  mile  and  a  half  in  length  by  a  maximum  breadth  of  perhaps  half 
a  mile,  was  at  this  time  nearly  dry,  in  consequence  of  the  protracted 
summer's  drought.  The  bed  from  which  the  water  had  entirely  dis- 
appeared was  covered  with  a  luxuriant  growth  of  handsome  and 
varied  species  of  grasses  and  sedges,  while  in  the  damper  spots 
8too<l  tall  blades  of  Scirpus  and  Typha ;  and,  in  the  dryer  places, 
patches  of  tall  marsh  Inallow  (Ilibisctis  miUtaris  and  //.  Moscheu- 
tos).  Toward  the  centre  of  tlie  pond  the  ground  grew  gradually 
moister,  and  sustained  a  growth  of  Pontederia,  Sagittariie,  etc., 
then  miry,  and  supporting  the  broad  circular  leaves  of  Nelumbium, 
and  finally  forme<l  pools  of  shallow  water,  filled  with  Nuphar, 
Nymphtea  and  otiier  plants,  which,  being  inaccessible  to  us,  we 
could  not  determine.  As  we  walked  along,  about  knee-deep  in 
the  grasses  and  Polygonacea'  of  the  dryer  border  of  the  pond,  we 
shot  a  large  specimen  of  Nerodia  ei^jthrotjaster^  as  it  lay  on  the 
black  mud,  from  which  I  did  not  distinguish  it  until  almost  stepped 
upon.  As  the  moister  portions  were  neared,  the  great  blue 
herons  {AnUa  herodia^)  would  fly  up,  startling  the  intruder  with 
their  horridlj^  discordant  squawk,  sometimes  accompanied  in  their 
retreat  by  great  white  herons  (Herodias  egretta)  ;  and  once  a  flock 
of  a  dozen  or  twenty  wood  ibis  (Tantalus  loculator)  were  dis- 
turbed in  their  rest  upon  the  branches  of  an  old  dead  sycamore 
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tliat  overhung  tbo  bank,  by  a  sbot  irbii-h  wc  linzartled  at  some  as 
.  tUey  Hen  fi'om  a  pool  a  bundfcd  yni'iln  or  bo  alicu<l  of  iih.  In 
the  solitude  of  such  places  as  this,  those  birds  find  scc-itrc  rctrcuts ; 
and  from  tbe  bnlf  dricd-iip  pooU  liuve  their  till  of  fisliOH,  enistat-ea 
aud  reptiles  wbicb,  wheu  the  water  becomes  nearly  cxliausiwl  l»y 
tlic  summer's  drought,  are  so  numerous  in  the  little  [>ools  to  wliicb 
they  are  eonflned  as  to  keep  the  water  in  coiistaut  agttutton. 


THE  CALIFORXIAN   TRIVIA  AKD  SOMK 
POINTS   IN   ITS   DISTRIBUTION. 


C.   STKAKXS. 

In  the  month  of  March,  18GS,  Mr.  W.  G.  W.  Harford  and 
myself  made  a  short  visit  to  Monterey  for  the  piiriwse  of  colleet- 
ing,  devoting  most  of  the  time  to  an  investigation  of  tlit-  outer 
Ti,  m  *'^  ocean  shore  of  Point  Pinos  in  the  vicinity  of  th« 

lighlliouse.  Here  are  great  uumln'rs  of  granite 
iMulders  which  have  been  thrown  up  by  the  si-a ;  by 
L  wading  in  at  low  tide  to  a  de|)lli  of  two  or  tlirtf 
;'  feet,  and  conveying  to  the  shore  snch  stones  as 
could  lie  lifted  liy  us,  we  were  able  to  make  a  <li- 
liberate  and  careful  cxaniiniition.     I'pon  the  under 

"■■■'■' side   of    some  of  the   lieavy   boulders,   wt-    found 

numerous  colonics  of  the  corals,  I'umcynthus  Sfprirnfiii  an<l  liriht- 
nnphi/lliu  ehyiiitu  (Fig.  114),  described  I)y  Prof.  Verrill  of  Yale; 
when  iirst  taken  from  the  water  aud  therefore  alive,  these  corals 
are  of  a  beantifnl  rod  color,  a  shade  between  orange  ^^^  ^_. 
and  scarlet,  and  vivid  as  a  coal  of  fire ;  when  <lead  the 
stony  porti<)n  soon  fades  aiul  becomes  a  dingy  white. 
Upon  these  brilliantly  colored  coral  anini.ils,  the 
animal  of  Trh-ia  Cali/oniica  (Fig.  H'>,  shell,  enlarged  \ 
twice)  snbsistfl,  at  least  in  part,  for  I  cannot  assort 
that  it  does  not,  like  other  (!alifornians,  seek  a  variety 
in  its  bill  of  fare,  and  it  is  not  unlikely  that  it  fiwls 
Boniettmes  nixm  the  jelly-like  portion  of  the  living  sponges. 
The  animal  of  Trieia  Califomica  (Fig.  146,  enlarged  twice) 
is  of  the  same  color  as  the  animal  of  B.  elegana;  the  mantle  an<l 
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body  a  vivUi  or.ingc-scarlct ;  the  liody  proixirt  ion  ally  very  miicli 
sliortor  i>ostt'rii>rly  ami  narrower  than  in  Trivia  Eiiif>}Hia  Mont. 
(Fip.  147,  natural  sizi'),  iis  fifiiireii  in  Adams'  Genora,  Vol.  iii, 
1>1,  a*,  tig.  J ;  towards  and  at-  the  end  of  tlie  (troliosfis.  tlio  tolor 
tones  into  a  rcildish-l»roKn  ;  tlie  eyes  nre  upon  slifjhl  |>rotnlH'ranw8 
iil»n  till'  onter  base  of  the  tentacles;  the  color  of  the  mantle 
(which  is  (]iiile  tliin  and  almost  transparent)  when  extended  over 
the  back  of  the  tihell  is  neiitralizHl  by  the  purple  color  of  tiie 
latter,  and  the  ed^e  of  the  mantle  appears  to  be  ntightly  waved, 
and  ia  alternately  closely  dotted  with  small  whitish  and  bn»niii«U 
8i>ots :  small  whitish  papillose  »i)Ots  may  also  \w  seen  iri-efiiilarly 
placeil  on  the  surface  and  sides  of  the  m.intle  ;  the  aiiim 
active:  from  a  fancied  resemblance  rig.un. 
to  beans,  our  .Spanish  Calirornians 
rcsidin^r  ■i|on<;  the  oast  call  the  shells 
which  they  frO(]ni-ntly  find  on  the 
beaches,  '•  fnjoles."  The  Trivia  is 
also  found  in  the  <itdf  of  Califuniia. 

An  interesting  fact  pertaining  to 
the  distribution  of  this  and  quite  \" 
likely  oilier  relateii  species  is  worthy 
of  notice.  Itodega  Head,  where  in 
June,  IHCw,  aet'ompauied  by  Dr.  W. 
Neweomb,  I  made  a  collection,  is 
about  one  hundred  anil  foi-ty  miles 
north  of  I'oiiit  I'inos,  and  consists  of  T''^'* ^"'"''"■nK*-  Trivii  cumiura. 
an  abrupt  but  wot  very  I'steiisivc  outcropping  of  coarse  granite 
similar  to  the  rocks  of  Point  Piilos;  at  Itodega  I  detected  the 
same  siieeies  of  corals  anil  the  Trivia,  subsequently  coUetteil  at 
the  Jlonteivy  station  ;  the  corals  seem  to  affect  the  hanler  rock, 
for  at  the  iuterveiiiiig  points  where  I  have  made  collections,  I 
have  been  unable  to  find  eitiier  of  the  eorals  or  a  solitary-  Trivia, 
the  coast  being  composed  almost  exclusively  of  the  sedimentary 
rocks. 

The  common  shori'  shell,  Lillorina  ptanrixta,  also  apiiears  par- 
tial to  the  granite,  though  sometimes  found  on  the  shales. 

From  the  above  it  may  be  inferred,  other  requirements  being 
present,  especially  the  proper  temperature  of  the  water,  that  the 
occnrrence  of  the  corals  is  coincident  with  the  presence  of  the 
granite,  that  of  the  Trivia  with  the  corals  upon  which  it  feeds; 
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it  may  be  that  the  Littorina,  the  animal  unlike  that  of  the  Trivia 
being  a  vegetarian,  finds  its  favorite  food  in  some  marine  vege- 
table form  peculiar  to  the  granite,  or  that  some  form  of  vegetation, 
which  grows  upon  the  shales  as  well*  as  the  harder  rock,  has  Komc 
quality  imparted  to  it  by  the  granite  which  renders  it  more  pala- 
table to  tlie  Littorina,  and  hence  its  apparent  preference  for  a 
granitic  habitat  or  station. 


THE  ALPINE   FLORA  OF   COLORADO. 

HY    REV.  E.  L.  GREENE. 

By  means  of  the  collections  made  and  distributed  a  few  vears 
since  by  Dr.  C.  C.  Parry  and  Messrs.  Hall  and  Harbour,  the 
botany  of  the  Alpine  region  of  the  Rocky  Mountains  is  very  well 
represented  to  the  few  who  have  been  able  to  avail  themselves  of 
sets  of  specimens  made  by  these  collectors.  Dr.  Parry  has  been 
collecting  in  this  region  again  during  the  past  season,  and  will 
probably  soon  be  ready  to  distribute  sets  that  will  very  beautifully 
represent  this  Alpine  flora  of  our  "West.  For  the  pleasure  of 
many  interested  parties,  who  may  fail  to  procure  these  rare  and 
valuable  collections,  we  purpose  giving,  through  our  connnon 
friend  the  Naturalist,  a  brief  sketch  of  some  of  these  beauties 
of  the  higher  mountains,  as  they  appear  to  one  who  has  more  than 
once  visited  them  in  their  Alpine  homes. 

At  the  altitude  of  nearly  eleven  thousand  feet,  as  one  passes 
upward  among  the  pines  and  spruces  which  become  more  scatter- 
ing in  numbers,  and  more  and  more  dwarfed  in  stature,  because 
we  are  rapidly  approaching  the  limit  of  trees,  no  one  wlio  notices 
flowers  will  fail  to  observe  first  of  all,  the  brilliant  painte<l  cup 
(Castilleia),  the  scarlet  flowered  varieties  of  which  might  at  first 
be  mistaken  for  the  common  Castilleia  coccinea.  But  this  plant  is 
of  a  quite  distinct  species ;  and  notwithstanding  the  exceetling 
brightness  of  its  flowers,  at  this  particular  altitude,  passing  as  they 
do  into  almost  every  possible  shade  of  red,  and  sometimes  to  a 
beaittiful  mauve  or  purple  (so  that  it  is  ditFicult  to  find  two  ditfor- 
ent  roots  producing  the  same  color  of  flower),  its  true  name  is 
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CastiUeia  pallida^  or  pule  painted  cup ;  for  in  the  marshes  below, 
say  at  an  altitude  of  seven  thousand  feet,  and  from  that  point 
upwards  to  near  the  timber  line,  wherever  the  plant  grows,  it  bears 
handsome  pale  cream-colored- flowers.  Also  above  the  timber  line 
where  it  again  appears  and  continues  in  a  very  reduced  form  to 
flourish  at  twelve  thousand  feet,  the  flowers  are  pallid  again, 
though  w^ith  a  more  decidedly  j'cUowish  cast,  in  the  verj'  dwarf 
and  high-alpine  variety. 

One  seldom  meets  with  such  exceedingly  beautiful  wild  flowers 
as  are  found  in  just  this  region  of  the  last  of  the  trees.  From 
their  sources  on  the  borders  of  snow  fields  just  above,  noisy 
streamlets  come  dancing  down,  their  banks  often  fairly  crowded, 
and  their  foaming  waters  hidden  by  the  luxuriant  foliage,  and 
pendent  blue  flower-clusters  of  Mertensia  Sibirica.  Where  the 
stream  is  broader  and  the  water  shallow,  the  splendid  Primula 
Parryi  almost  startles  you  as  you  come  suddenly  upon  it,  so 
tropically  rich  are  its  light  green,  showy  leaves,  and  its  heavy 
umbels  of  large,  magenta-purple  flowers.  Altogether  the  finest 
plant  of  the  Rocky  Mountains,  it  seems  almost  strange  that  it 
should  have  selectcil  its  home  so  near  the  everlasting  snows,  and 
in  a  region  so  remote  from  the  haunts  of  men.  It  grows  usually 
in  thick  clumps,  in  the  midst  of  shallow  parts  of  the  streams,  its 
roots  running  down  among  the  rocks  ;  though  sometimes  we  have 
found  it  in  very  wet,  shady  ground  away  from  the  running  waters. 

Saxifnuja  punctata^  with  very  fine  roundish  leaves,  and  elegant 
panicles  of  pinkish  flowers,  usually  grows  in  the  shallow  streamlets 
with  this  beautiful  Primula,  and  also  Munulus  luteus,  well  enough 
known  in  some  fine  cultivated  varieties.  In  wet  shade  at  about 
this  altitude  we  find  plenty  of  CvUtha  leptosepula^  calling  to  mind 
the  marsh  marigold  so  abundant  in  wet  meadows  on  the  other  side 
of  the  Mississippi ;  but  this  Alpine  species  bears  only  one  flower 
to  a  stem,  the  color  of  which  is  bluish  outside  and  white  within. 
Nor  must  we  omit  to  mention  the  beautiful  perennial  larkspur 
{Delpliinium  elatum),  whose  deep  blue  spikes  are  another  decided 
ornament  to  this  region ;  nor  the  two  very  pretty  purple-flowered 
species  of  Pedicularis  (P.  GroenknuUca  and  P.  Sudetica)  ;  nor 
Parnassia  fimhriata  with  its  beautifully  fringed  white  petals. 

In  drier  soils,  among  the  now  dwarfed  and  scattering  pines 
(^Pinus  contorta  and  P.  aristata),  we  find  plenty  of  a  very  pretty, 
small,  blue-flowered  Polemonium  (P.  ptddieUuni)^  and  likewise  a 
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variety  of  En'orfrnnim    nmhoUatnm^    with   oream-colorcil    iiiii1m*1s. 
And  here  we  imist  leave  uninentioiied  almost  countless  sjiceies  ami 
varieties  of  Seneeio,  several  interestinj»  saxifrages  and  crowfoots, 
an<l  daisy-like   Erij];erons,  and   pass  npward   toward    the    snows. 
Leavini^  below  the  last  of  the  stunted  specimens  of  spruce  and 
pine  an<l  rising  to  those  vast,  treeless,  grassy  slopes  that  lie  just 
above  the  limit  of  trees,  we  enter  upon  a  new  field.     Woody  plants 
are   yet   represented   by   straggling    willows   of  several    hi>ecie'*, 
growing   possibly  to   the  height  of  one   or   two  feet,  and    oftt-n 
monopolizing  considerable  traets  of  land.     One  may  cliauce  also 
to  find  a  patch  of  the  rare,  iiigh-alpinc  laurel,  attaining  a  height 
of  perhaps  one  inch,  but  bearing  beautiful  large  red  flowers.     This 
is  supposed  to  be  a  form  of  Kafmfa  (jffinnt.     It  is  however  stddom 
met  witli.     Of  herbaceous  flowering  plants,  here  at  an  altitude  of 
twelve  thousanil  feet,  there  yet  remain  some  splendid  examples. 
PohnnoiUHin  ajufertuin^  in  its  typical  form,  is  one  of  the  finest  of 
this  handsome  genus;  yet  this  is  surpassed  In'  a  variety  (/'.  **fin- 
fertma^  var.  mellitum)  of  the  same  species.     The  first  mentioned 
form,  growing  on   bleak,   open   ground,  either   level    or  sloping 
northward  or  westwanl,  is  smaller  ever}'^  way,  except  in  the  dark- 
blue  corolla.     The  variety  grows  taller,  has  a  luxunnnt  foliage, 
an<l  usually  pale  or  almost  white  flowers.     It  has  gained   some 
excellent  points  of  character  by  selecting  for  its  ai)iding  plaees 
the  shelter  of  high   rocks,  on   the  south  sides  where  it    is  well 
proteeteil  from  cold  winds  and  driving  storms  of  snow,  whieh  not 
unfrequenth'  visit   these   sublime   heights,   even    in    August,  the 
flower  month  ;    and  that,  to  the  greater  inconvenience  of  fluwer 
gatherers,  than  of  the  flowers  themselves.     The  largest  plant  of 
these  altitudes  is  a  coarse,  hoary  composite  {Actim^lht  fjrantHjhn'n), 
growing  some  eight  or  ten  inches  high,  and  producing  heads  of 
yellow  flowers   as   large   as   those  of  the  wild    sunflower  of  the 
plains.     Here,  where  so  few  things  rise  to  the  height  of  more  than 
tw^o  or  three  inehes,  this  species  becomes  very  conspieuous.     It 
usually  grows  on  very  exposed  situations,  and  the  large  heads  of 
flowers,  borne  upon  stout  and  well  clothed  stems,  turn  their  baeks 
to  the  storms,  and  remain  stoically  indilferent  to  the  peltings  of 
every  sleeting  blast  that  sweeps  over  their  <lreary  abo<le.     Jlrrtth- 
8ia  alphia  is  one  of  the   most   elegant   of  these  tenants   of  the 
heights.     AVith    its   stems,    three   or   four   inches   high,    bearing 
bunches  of  deep  blue,  nodding  flowers,  it  looks  remarkably  pretty. 
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and  18  withal  quite  showy  among  so  many  plants  of  smaller  growth. 
Here  we  find  two  very  interesting  Alpine  clovers,  TrifoUum  daay- 
pliyllum  and  T,  nanum.  The  former  is  much  reduced  in  size, 
the  stems,  two  or  three  inches  high,  supporting  the  large  heads  of 
pink  and  purple  flowers,  are  conspicuously  longer  than  the  leaves. 
T.  nanum  grows  chiefly  on  very  bleak  and  barren  summits,  and  is 
yet  far  smaller.  It  can  scarcely  be  said  to  have  even  a  flower- 
stalk.  The  flowers,  too,  are  not  produced  in  heads  as  in  other 
species,  but  grow  either  singly,  or  two  together ;  they  are  very 
large,  of  a  pink  color,  and  lie  as  closely  as  they  can  to  the  matted 
leaves.  The  pale  green  spreading  masses  of  the  minute  Phlox 
Hoodil^  when  out  of  bloom,  would  very  likely  be  passed  by  for 
patches  of  moss ;  but  now  they  are  dotted  all  over  or  fairly  whi- 
tened with  pink-eyed  flowers,  and  are  perfectly  charming.  Silene 
acaulis  is  another  of  these  matted,  mossy,  Alpine  beauties,  with 
almost  stemless,  purple  flowers.  Saxifraga  serpyllifoUa^  almost 
the  smallest  saxifrage  one  meets  wuth  here,  has  remarkably  large, 
golden-3'ellow  petals.  And  now,  just  a  little  above  us,  begin  the 
long,  white  lines  or  extended  fields  of  never-melting  snows.  We 
hasten  to  their  borders,  curious  to  see  what  floral  beauties  have 
chosen  to  bloom  there ;  and  we  find  not  a  few  very  notable  ones. 

Within  six  feet  of  the  snow  grows  the  small  but  bright-eyed 
and  pretty  Primula  angustifoJia ;  Lloydia  serotina^  a  rather  small 
liliaceous  plant,  with  solitary  white  flowers ;  Genttana  fn'gida,  a 
handsome  gentian  with  large  corollas,  white,  marked  and  speckled 
with  blue,  and  which  are  not  afraid  to  expand.  Eritrichiiim  areti- 
oides  is  a  most  elegant,  forget-rae-not-like  plant  of  about  this 
altitude,  growing  in  ver}'  small,  silvery  masses  and  sending  out 
very  short  stems  with  the  very  prettiest  briglit  blue  flowers.  The 
showiest  of  all  is  Ranunculus  adoneus,  a  crowfoot  with  rather  stout 
stems,  small  and  finely  divided  leaves,  and  remarkabl}^  large  and 
well-formed  golden  petals.  It  is  certainly  one  of  the  very  finest 
species  of  its  genus,  and  even  shows  some  inclination  to  produce 
double  flowers.  Snow  banks  that  are  shut  in  closely  by  high 
surrounding  mountains  seem  as  if  bordered  with  gold  by  the 
abundance  of  this  plant. 

On  yet  higher  and  drier  points  are  many  more  verj'  interesting 
species,  of  which  we  will  speak  of  one  here  and  there.  Among 
some  of  the  highest  cliflfs  one  finds  in  the  crevices  of  the  rocks 
a   beautiml    small-flowered    columbine,   a   variety   of   Aquilegia 
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vulgaris,  CJaytonia  Arctica^  var.  megarhizn^  with  large  tiiftft  of 
broad,  fleshy  leaves,  grows  on  some  very  barren  RUinmits  among 
the  rocks,  and  b}'  the  freshness  of  its  appearance  in  such  a  place, 
away  above  the  range  of  the  most  dwarfed  of  high-alpine  plants, 
almost  astonishes  you.  Tlie  flowers  are  (juite  similar  to  those  of 
Claytonia  Virginka^  and  the  whole  plant  is  rather  fine  looking. 
It  has  a  marvellously  large  fleshy  root,  from  which  it  was  name<l 
by  Dr.  Parry,  C,  megarhiza.-  A  little,  yellow-rayed  composite. 
with  heads  of  flowers  scarcely  raised  above  the  surface  of  the 
rocky  ground,  is  Aplopappns  pygmceus;  a  pygmy  indeed  in  contrast 
with  some  of  its  kindred  species  of  the  lower  mountains  and  of 
the  plains.  A,  LyaUii  is  another  very  dwarf,  high-alpine  8i>ecies 
less  frequently  met  with. 

TaJinum  pygma'um  is  a  fine  little  dwarf,  looking  ver>'  like  n 
Claytonia,  but  producing  among  its  tufts  of  narrow  fleshy  leaves 
numerous  very  bright  purple  flowers. 

There  remain  yet  many  of  these  Alpine  flowers  well  worth 
notice ;  but  we  are  now  far  above  the  "  music  of  the  pines," 
looking  downward  over  many  a  silver^'  lake,  and  over  many  a 
wide-extended  field  of  dazzling  snow.  Eastward  lies  the  blue  line 
of  distant  plains,  and .  near  us  in  the  west  are  piled  range  on 
range  of  snow-streaked,  rocky  Mountains.  The  flowers  that  bloom 
at  our  feet  we  shall  forget  a  moment,  and  enjoy  the  wondrous 
grandeur  of  this  sublime  landscape  into  which  our  botanizing  has 
so  delightfully  led  us.  • 


CERTAIN    PECULIARITIES   IN    THE   CRANIA    OF 

THE    MOUND-BUILDERS. 

BY  J.  W.  FOSTER,  LL.  1).* 

The  "Kennicott  Mound,"  near  Chicaj^o.  vielded  three  frontal 
bones  —  the  only  parts  of  the  skeletons  capable  of  preservation  — 

♦  An  abbtraot  of  a  paper  read  before  the  Dubuque  Meeting  of  the  American  An?oci- 
ation  lor  the  Advanrement  of  Science,  Aup.,  1872. 

After  givhiK  an  account  of  the  several  Fkulls  that  he  had  examined  fk-om  mounds  in 
Indiana,  Illiuoifl  and  Iowa,  >vith  a  comparison  of  them  ivith  varioufl  other  t-kulli*,  illoh- 
tratcd  by  a  number  of  drawings.  Dr.  Foj-ter  given  his  conclufion^  regarding  the 
distinctive  characters  of  the  crania  of  the  mound-buihling  race,  whii'h  we  quote  entire, 
prtH^eded  by  a  copy  of  a  drawing  of  tlie  hingular  bkull  from  the  "KenniAat  Mound,^ 
and  his  remarks  u|k)u  it.  We  regret  that  we  are  unable  to  print  the  paper  in  full,  but  we 
trust  that  it  will  soon  appear  in  the  volume  of  the  ProccediDgs  of  the  meeting.— Eds. 
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which  were  also  iii<licative  of  a  low  type.  In  two  instances  there 
was  a  rapid  narrowing  in  the  teraponU  region  ;  the  plates  were 
extraordinarily  thick  ;  the  anperciliiiry  ridges  were  massive,  stand- 
ing out  lilje  ropes ;  the  orbital  processes  were  profoundly  notched ; 
and  the  Trontal  bone  was  much  prolonged  towanis  the  coronal 
sutnrc  Figure  148  reduced  one  half  represents  one  of  these 
bones  \o  o  e  I  th  nk  can  e  v  tl  s  fngment  of  a  skull 
with  ts  B  1  ore  I  rj  r  Igea  proj  t  ng  far  he  on  1  thi?  general 
conto  r  botl  laterally  a  I  iVont  a  1  tl  c  lo  v  flat  foreheml 
with  ts  tl  k  bony  ills  w  tl  o  t  o  u  ng  to  tl  e  co  clus  on  that 
its  possessor  was  a  ferot  ous  br  te  Ihe  [  r  ze  figl  ter  of  thia 
day  m  gl  t  e  J  s  I  a 
front  s|  ecc  a  lai  te  l 
to  w  tl  sta  I  anj  I 
greo  of  pon  cU  ^  or 
almost  c  en  to  t  r 
musket  ball 

DisTi\CT  E  Char 
ACTEK<)  —  Tl  e  skulls 
whicl  1 1  T  e  IcHCr  bo  I 
P08BCS4  I  p  1  r t  o 
whicl  alU  tlen  n  re 
nearly  th  tl  o  Mo 
golian  ra  c  tl  i  tl 
the  ne^o  or  F  ro 
pean.     They  belong  in 

one    respect    to    what  Froiitilponioii<>ri»iilirn>in"Ki>nn1cn[l'!<Mniiud.''ncmr 

Dr.  Pritc-lmrd  calls  the  ^■""'*'-  "•  -■  ''•"""""'  ■^'"'"■ 

Pi/raviitltd  type,  but  in  other  respects  they  present  charactera 
wliich  are  shi  geiien'n.  Tli,c  pyramidal  form,  seen  in  cross  section, 
arises  from  the  peculiar  eouformatiou  of  the  malar  bones,  giving 
an  outward  sweep  to  the  zygomatic  arches. 

I  apiiend  a  synopsis  of  what  I  regard  as  the  distinctive  charac- 
ters of  the  Wound-builder's  skull,  seleeting  for  the  purpose  the  one 
represented  by  Fig.  149,  which  belongs  to  neither  the  lowest  nor  the 
highest  forms  ;  and  that  the  reatlcr  may  compare  these  peculiarities 
with  those  of  the  idiot  as  given  by  Humphry.  I  shall,  as  far  as  con- 
venient, follow  his  order  of  description.  It  is  to  be  regretted  that 
in  all  my  specimens,  with  a  single  exception,  the  facial  bones  are 
wanting. 
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In  examining  this  skull  in  its  general  outlines  the  obfton'cr  is 
struck  by  the  scantiness  of  brain  capacity,  seen  in  the  narrow  fore- 
head, the  receding  frontal  bone,  and  a  similar  recession  in  the  re- 
gion of  the  larabdoidal  suture,  which  give  to  the  vertex  an  undue 
prominence,  and  to  the  longitudinal  arc  an  outline  approaching 
in  form  a  Gothic  arch. 

That  portion  of  the  occipital  bone  behind  the  foramen  magnum^ 

Fig.  149. 


Tfplcal  Skull  of  the  Moand-bailder. 

a,  Olabella.  d.  Occipital  crest. 

b,  Corunal  siitnre.  f<,  Squaiimsal  suture. 
e,  l^aniUloidal  suture.                                                        /,  Furaiueu  niaicuuui. 

instead  of  being  continued  in  a  straight  line,  as  in  the  welUlevel- 
oped  P^uropean  skull,  curves  up  to  the  occipital  crest.  The  occip- 
ital condyles  are  small,  and  "  the  basilar  portion  of  the  occipital 
bone  ascends  with  unusual  obliquity  from  them."  "  The  foramen 
magnum  and  the  other  foramina  for  nerves  at  the  base  are 
comj^aratively  large ;  the  foramina  for  vessels  as  well  as  the 
grooves,  for  the  sinuses  are,  on  the  other  hand,  comparatively 
small."  The  post-glenoid  process,  as  in  the  negi'o,  is  strongly 
marked.  The  occipital  crest  is  highly  ridged,  and  arched  con- 
vexly  like  the  figure  rf\ ,  and  the  point  where  these  arches  intersect 
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forms  the  extremity  of  the  skull.  The  temporal  fossae  are  deep 
and  the  temporal  ridge  is  prominent.  The  apex  is  about  midway 
between  the  coronal  and  lambdoidal  suture.  The  parietal  plates 
instead  of  swelling  into  a  rounded  outline,  are  flattened.  The 
suture  connecting  tlie  squamous  bone  with  the  parietal  is  less 
convex  than  in  the  European,  and  in  this  respect  approaches  that 
of  the  chimpanzee  and  the  lower  animals,  which  is  nearly  straight. 
The  superciliary  ridges  are  strongly  marked  and  project  beyond 
the  general  contour  of  the  brain  case,  and  the  glabella  forms  the 
extreme  point  of  the  anterior  portion  of  the  skull.  The  orbits, 
where  bounded  b}'  the  superciliary  ridges  and  the  nasal  septum, 
owing  to  the  deep  supraorbital  notch,  are  of  a  quadrangular  shape. 
The  frontal  eminences  are  very  slight,  which  make  the  superciliar}" 
ridges  more  conspicuous,  and  the  forehead  more  retreating.  The 
zygomatic  arches  swell  out  beyond  the  parietal  walls,  which  in  tlie 
European  skull  so  far  overhang  as  to  conceal  them  in  the  vertical 
view.  From  this  point  of  observation  it  may  be  said  that  all  the 
exterior  prominences  are  visible,  —  the  occipital  protuberance,  the 
zygomatic  arches,  and  the  superciliary  ridges. 

The  frontal  bone  is  of  great  strength  and  slopes  backward, 
encroaching  on  the  parietals  and  giving  origin  to  a  low  forehead. 
In  the  lower  animals  this  bone  becomes  nearly  horizontal  and  is 
placed  behind  the  eyes.  ''In  proportion,"  says  Humphry,  "as 
the  cranial  portion  slopes  backward,  so  do  its  facial  buttresses  — 
the  nasal  and  angular  processes  —  slant  forwards;  and  in  propor- 
tion as  the  brain  is  well  developed  and  the  cranial  part  of  the  bone 
is  upright,  so  are  the  facial  processes  directed  perpendicularly 
downwards.  In  the  lower  animals  for  instance,  they  grow  directly 
forwards,  in  the  lower  races  of  mankind  they  grow  downwards 
and  forwards,  and  in  the  best  formed  human  skulls  they  grow 
almost  verticall}'  downwards." 

Such  are  the  characters  which  seem  to  predominate  in  the 
mound-builders'  skulls, — characters  which  distinguish  them  from 
the  negro  on  the  one  hand  and  the  Teuton  on  the  other.  Indi- 
vidual variations  occur,  as  might  be  expected,  for  we  are  not  to 
suppose  that  all  have  been  cast  in  a  single  mould.  All  the 
specimens  indicate  a  low  intellectual  organization  little  removed 
from  that  of  the  idiot. 

On  comparing  the  figure  with  a  European  skull,  these  anatomical 
traits  will  be   apparent  by  contrast ;   particularly  the  increased 
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development  of  the  frontal  and  parietal  regions,  tlic  ontwnnl 
cnrving  of  tlie  occiput,  the  horizontality  of  the  line  l>otween  tlic 
occipital  ridge  and  the  foramen  magnum,  and  the  convexity  of 
the  squamosal  suture. 

It  is  the  preponderance  of  the  brain  case  over  the  facial  por- 
tion of  the  head  tliat  gives  to  man  his  superiority  as  conipare«I 
with  the  lower  animals ;  and  we  estimate  the  intellectuality  and 
capacity  for  improvenrent  in  the  several  races  of  men  by  the  rtame 
stmidard.  The  skull  in  size  and  outline  has  a  general  conformity 
to  the  enclosed  brain.  The  bony  walls  take  their  .8lia]>e  from 
the  nervous  tissue,  as  the  shell  of  the  oyster  is  shaped  to  accom- 
modate its  living  tenant.  The  brain  is  undoubtedly  the  seat  of 
mental  activity ;  and,  without  endorsing  phrenology  in  all  its 
details,  we  jna}'  alHrm  that  a  particular  form  of  skull  is  indicative 
of  particular  traits  of  character.  We  place  the  seat  of  the  intel- 
lectual faculties  in  the  anterior  lobe ;  of  the  propensities  which 
link  us  to  the  brute  in  the  middle  lobe ;  and  of  those  which 
appertain  to  the  social  affections  in  the  posterior  lobe.  The  pre- 
dominance of  any  one  of  these  divisions  in  a  people  would  8tamp 
them  as  either  eminently  intellectual,  or  eminently  cruel,  or  emi- 
nently social.  The  mound-builders,  assuming  these  skulls  to  l>e 
typical,  were  doubtless  neither  eminent  for  great  virtues  nor  great 
vices,  but  were  a  mild,  inoffensive  race,  w^ho  would  fall  an  easy 
prey  to  a  crafty  and  cruel  foe.  Under  the  guidance  of  a  superior 
mind,  we  can  imagine  that  they  would  be  content  to  toil,  without 
weighing  deliberate!}'  the  nature  or  amount  of  the  reward.  Like 
the  Chinese  they  could  probably  imitate,  but  not  invent ;  an<l, 
secure  from  the  irruption  of  enemies  they  would,  in  time,  develop 
a  rude  civilization. 

The  Indian  possesses  a  conformation  of  skull  which  clearly 
separates  him  from  the  prehistoric  mound-builder.  Antl  such  a 
conformation  must  give  rise  to  different  mental  traits.  Ilis  brain 
as  compared  with  the  European,  according  to  George  Combe, 
differs  widely  in  the  proportions  of  the  different  parts.  The  ante- 
rior lobe  is  small,  the  middle  lobe  large,  and  the  central  convolu- 
tions on  the  anterior  lobe  and  upper  surface  are  small.  The 
brain  case  is  box-like  with  the  corners  rounded  off;  the  occiput 
extends  up  vertically  ;  the  frontal  ridge  is  prominent ;  the  cerebral 
vault  is  pyramidal ;  the  interparietal  diameter  is  great ;  the  super- 
ciliary ridges  and  z3'gomatic  arches  sweep  out   beyond  the  gen- 


THE   CRANIA   OP  THE   MOUND-BUILDERS.  743 

eral  line  of  the  skull ;  the  orbits  are  quadrangular ;  the  forehead 
is  low :  the  cheek  bones  high ;  and  the  jaws  prognathous.  His 
character,  since  first  known  to  the  white  mau,  has  been  signalized 
by  treachery  and  cruelty.  lie  repels  all  efforts  to  raise  him  from 
his  degraded  position;  and  whilst  he  has  not  the  moral  nature  to 
adopt  the  virtues  of  civilization,  his  brutal  instincts  lead  him  to 
welcome  its  vices.  He  was  never  known  voluntarily  to  engage 
in  an  enterprise  requiring  metliodical  labor ;  he  dwells  in  tempo- 
rary and  movable  habitations ;  he  follows  the  game  in  their  migra- . 
tions ;  he  imposes  the  drudgery  of  life  u[)on  his  squaw ;  he  takes 
no  heed  for  the  future.  To  suppose  that  such  a  race  threw  up  the 
long  lines  of  circumvallations  an(l  tlie  symmetrical  mounds  which 
crown  so  man}'  of  our  river-terraces  is  as  preposterous  almost,  as  . 
to  suppose  that  they  built  the  pj'ramids  of  Egypt. 

In  the  results  of  archajological  explorations,  at  other  points  on 
this  hemisphere,  we  have  evidences  of  the  existence  of  races  whose 
skulls  had  many  of  the  distinctive  features  which  appertain  to 
those  of  the  mound-builder. 

Dr.  Lund,  a  distinguished  Swedish  naturalist,  many  years  ago  in 
the  bone  caves  of  Minas  Gordas,  Brazil,  found  the  remains  of  men 
associated  with  those  of  extinct  quadrupeds,  under  circumstances 
which  led  him  to  believe  timt  the  whole  were  contemporaneous. 
In  his  communications  to  the  Geographical  and  Historical  Society 
of  Brazil,  an  abstract  of  which  was  forwarded  to  Dr.  Morton  by 
Lieutenant  Strain,  he  saj's  : 

"The  question  then  arises,  who  are  those  ])eople?  Of  what  race, 
and  what  their  intellectual  perfections?  The  answers  to  these 
questions  are,  happil}^  less  difficult  and  doubtful.  He  examined 
various  crania  in  order  to  determine  the  ])lace  they  ought  to 
occupy  in  anthropology.  The  narrowness  of  the  forehfead,  the 
prominence  of  the  zygomatic  bones,  the  maxillary  and  orbital 
conformation,  all  assign  to  these  crania  a  place  among  the  charac- 
teristics of  the  American  race,  and  it  is  known  that  the  race  which 
approximates  nearest  this,  is  the  Mongolian  ;  and  the  most  dis- 
tinctive and  salient  character  by  which  we  distinguish  between 
them  is  the  greater  depression  of  the  forehead  in  the  former.  In 
this  point  of  organization,  these  ancient  crania  show  not  only  the 
peculiarity  of  the  American  race,  but  this  peculiarity,  in  many 
instances,  is  in  excessive  degree,  even  to  the  entire  di8ai>j)earance 
of  the  forehead^ 

'*  We  know  that  the  human  figures  found  sculptured  on  the 
ancient  monuments  of  Mexico,  represent,  for  the  greater  part,  a 
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singular  conformation  of  Ujad,  being  without  forehead,  the  crania 
retreating  backward  immediately  above  the  superciliary  arcli. 
This  anomaly,  wliich  is  genernlly  ascribed  to  an  artificial  disfigura- 
tion of  the  head  or  taste  of  the  artist,  now  admits  of  a  more 
natural  explanation,  it  being  proved  by  tlieso  authentic  dcx-uinent?*, 
that  there  really  existed  in  this  country  a  race  exhibiting  this 
anomalous  conformation.  The  skeletons  which  were  of  l)oth  hoxcs, 
were  of  the  ordinar}'  heiglit,  altliougii  two  of  them  were  alnjve 
the  common  stature.  These  heads  according  to  the  received 
opinion  in  Craniolog}',  could  not  have  occupied  a  high  position 
intellectually."* 

Rivero  and  Tschudi,  whose  researches  in  South  America  com- 
mand confidence,  believe  that  the  artificial  disfigurement  of  the 
skull  which  prevailed  amongst  the  Inca-Peruvians  owed  its  origin 
to  the  prior  existence  of  an  autochthonous  race  having  this  p«HMi- 
liarity ;  and  they  further  state  that  it  is  in  some  instances 
congenital,  as  it  is  seen  in  the  foetus  of  Peruvian  mummies. 

In  the  Peruvian  skull  figured  by  Tiedemann,  this  peculiarity  is 
also  represented. 

These  authorities  would  indicate  that  there  was  a  conformity  in 
the  craniology  of  the  earlier  races  on  this  hemisphere,  embracing 
the  primeval  people  of  Brazil,  the  platform-builders  of  Pern  and 
Mexico,  and  the  mound-builders  of  the  Mississippi  Valley. 

The  Peruvian  skull,  as  compared  with  the  Indian,  is  deficient  in 
capacit}'  being,  according  to  Morton,  no  greater  than  that  of  the 
Hottentot  or  New  Hollander.  In  measuring  1;>5  crania  of  the  f<»r- 
nier,  tlioy  gave  but  To  cubic  inches  for  the  bulk  of  the  brain,  while 
the  Teutonic  crania  gave  92  inches.  The  average  ditierenct?  be- 
tween the  Peruvian  and  Indian  is  9  inches  in  favor  of  the  latter. t 

IIow  is  it  then,  it  has  been  asked,  that  with  this  low  mental  pow- 
er, these  Peruvians  should  have  been  able  to  construct  such  stupen- 
dous works,  and  develop  a  very  c^onsiderable  civilization,  while 
the  Indian,  with  far  greater  volume  of  brain,  exhibits  such  slight 
constructive  power  and  has  resisted  all  attempts  to  elevat<»  his 
condition?  Mr.  J.  S.  Phillips  has  attempted  to  answer  this  ques- 
tion : 

'"The  intellectual  lobe  of  the  brain  of  these  people,  if  not  borne 
down  by  such  overpowering  animal  propensities  and  passions, 
would,  doubtless,  have  been  capable  of  much  greater  eflbrts  than 
any  with  which  we  are  acquainted,  and  have  enabled  these  barbarie 
trihes  to  make  some  i)iogress  in  civilization.     *     *     The   intel- 


♦  Jour.  Aoad.  Nat.  St-i.  Phila.,  18U.  t  Morton's  "  Crania  Americana.*' 
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lectual  and  moral  cjimlitics  of  the  Mexjcans  ami  Pcnivians  are  left 
more  free  to  act,  not  being  so  Bubordiiiate  to  the  propcusities  and 
violent  passions.* 

Below,  I  give  the  contours  of  tlio  most  anomalous  skulls  referred 
to  in  this  paper,  reduced  to  a  uiiirorui  scale  : 


III  Mlmps-urH  Moiiml  Ni 
ni  iliv  Iliiiilrllh  Muund, 


So  groat  is  tim  range  of  varialioii  in  the  crania  of  the  living 
tiibea  of  men  that  it  is  unsafe  to  pronounce  upon  their  average 
capacity  except  from  an  examination  of  a  large  collection.  Thus 
far  but  few  authentic  mound-builders'  skulls  have  been  e.vhnmed, 
and  they  indicate  that  tliat  race  must  he  ranke<l  intellectually  below 
the  lowest  types  of  Australia  and  Caledonia. 

Leaving  out  the  Engls  skull  which  shows  a  good  degiee  of  intel- 
lectuality, it  may  be  said  that  the  earliest  types  of  man  are  inferior, 
as  indicated  bj'  the  Neanderthal  skull,  as  well  as  by  those  recov- 
'  eretl  from  the  Danish  and  BritiTili  tnmtiti,  to  say  nothing  of  the 
strange  human  jaw  found  by  Dupout  in  Belgium,  which  approaches 


•  Apponilll  : 


■■  Pliysicul  Typeoruio  Anieiican  Indian," 
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those  of  the  anthromorphoiis  apes,  Jin.l  another  jaw  of  analo^ouA 
traits  found  by  the  Marquis  de  Vibrayc  in  Franco,  both  of  which 
are  supposed  to  be  referable  to  the  dawn  of  the  human  peri<Kl. 
There  is  notliing  to  indicate  modern  dogenerac3',  wliether  appliinl 
to  the  intellectual  or  physical  capacity  of  the  Teutonic  race.  So 
far  from  it,  there  are  strong  grounds  for  believing  that  our  romot<? 
ancestors  lived  in  brutal  barbarism,  with  modes  of  thouglit  and 
daily  pursuits  far  different  from  those  of  the  educated  an<l  much- 
planning  man  of  to-day  ;  and  that,  through  a  state  of  progression, 
long  continued,  oft<;n  checked,  but  still  acquiring  strength  to 
advance,  a  portion  of  the  human  family  have  been  able  to  attain 
a  high  degree  of  civilization — civilization  which  implies  inteUect- 
nal  culture  and  an  ability  to  render  the  forces  of  nature  subser\'i- 
ent  to  human  Wants  and  conveniences. 

That  the  investigator  may  comprehend  the  relative  rank  which 
the  mound-builder  occupied  in  what  I  may  call  llie  scale  of  hu- 
manity, I  give  the  following  tables  of  measurements  of  the  crania 
of  the  superior  and  inferior  races  of  mankind,  as  they  exist  at  this 
day  ;  those  from  the  United  States  being  taken  from  '*The  Military 
and  Anthropological  Statistics  of  the  War  of  the  Rebellion,"  pub- 
lished b}'  the  Sanitary  Commission  under  the  editorship  of  Dr.  B. 
A.  Gould,  and  those  from  foreign  sources  being  reproiluced  from 
Huxley : 

TABLE  OF   MEASUHEMEXTS. 


Note,  ir  the  hair  nnrl  scalp  were  removed, 
the  cirrumferenre  wouM  be  reduced  from  one 
to  one  and  one-half  inche.s. 


dyloid  pnM'o.-'-eH.         ^ 


a 


SI 


'   o 


—   t. 


z     '   r- 


White  Soldiers. 

Iroquois 

Mulattoe:* 

Negroes 


2213 

11  31 

13-31 

] 

11  f2    ■ 

22- 18 

12  08 

1371 

1158 

22  00 

12-34 

Ull 

12  24 

21  1)1 

101)8 

131Ci 

n:».^ 

14  4^ 
1445 
13  oT. 


In  the  following  table,  while  giving  the  measurement  of  English 
and  Australian  skulls,  as  well  as  of  those  known  as  the  Engis  and 
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Neanderthal  skulls  belonging  to  a  prehistoric  race,  I  also  append, 
for  the  purposes  of  comparison,  the  measurements  of  the  true 
mound-builders'  skulls  described  in  this  paper : 

TABLE   OF   MEASUREMENTS. 


NATIOXALITY. 


English 

Australian  (No.  1) 

"  (No. 2) 

Eiigis,  Belgium 

Neanderthal,  Prussian  Empire. 
Merom,  Indiana  (No.  4) 

(No.  5) 

(No.G) 

(No.  7) 

Chicago,  Illinois  (No.  1} 

La  Forte,  Indiana 


(( 


<t 


<t 


(t 


It 


<< 


21 

20-50 

22 

2050 

23 

2050 

2002 

11)50 

21 

2025 

18-50 


B. 

13-75 

13 

1250 

1375 

12 

12-87 

12-87 

12  50 

1350 

12  50 

1050 


C. 


12-50 

12 

10-75 

12-50 

10 

1125 

12 

11  62 

12  50 

1030 


D. 

E. 

4-40 

7-87 

4-75 

750 

380 

790 

476 

7-75 

3-75 

8 

4 

725 

.3-87 

737 

4-37 

H-02 

4  12 

7-12 

3-80 

700 

3-80 

G50 

P. 

533 

5-40 

5  75 

5-25 

5-75 

550 

537 

502 

6 

5  75 

5 


A.  The  horizontal  circumference  in  the  plane  of  a  line  Joining  the  glabella  with  the 

occipital  protuberance. 

B.  The  longitudinal  arc  from  the  na.<«al  deprcHBion  along  the  middle  lino  of  the  skull  to 

tlie  occipital  tuberoRilv. 
C  From  the  level  of  the  glaiiello-occipital  line  on  each  side,  acroBS  the  middle  of  the 
sagittal  8Uture  to  the  same  point  on  the  opposite  side. 

D.  The  vertical  lieigl.t  f^'om  the  gIal>elIo-occipital  line. 

E.  The  extreme  longitudinal  measurement. 

F.  The  extreme  transverse  measurement. 


ON   THE   RELATION  BETWEEN  ORGANIC 

VIGOR  AND  SEX. 

BY     HENRY    IIAKTSHORNE,   M.D.* 


The  observations  of  Thomas  Meehan  upon  the  relations  of  sex 
in  plants,  published  in  the  "Transactions  of  the  American  Asso- 
ciation for  Advancement  of  Science,"  and  elsewhere,  are  entitled 
to  the  attentive  consideration  not  only  of  botanists  but  also  of 
students  of  general  biology.  In  his  papers  of  18G8,  '69  and  later, 
Mr.  Median  has  endeavored  to  show  that  "  it  is  the  highest  types 

*Read  at  the  Dubuque  Meeting  of  the  American  Association  for  the  Advancement 
of  Science,  August,  1872. 


748  THE   RELATION   BETWEEN   ORGANIC   VIGOR   AND   SEX. 

of  vitality  only  which  take  on  the  female  form."*  His  facta  have 
referred  mainly  to  Conifercp.  and  Amentacea\  although  not  confincnl 
to  them. 

The  hesitation  felt  by  many  minds  in  rejrard  to  the  acceptance  of 
the  above  proposition  has  originated,  chiefly,  from  the  familiarity 
of  the  principle  that  "there  is  a  certain  degree  of  antagonism 
between  the  nutritive  and  the  generative  functions,  the  one  l»eing 
executed  at  the  expense  of  the  other ;"  along  with  the  weight  of 
some  very  familiar  facts  concerning  the  generally  greater  size  anil 
muscular  strength  of  the  male  among  animals  (with  a  few  excei>- 
tions,  as  in  certain  raptorial  birds  and  arachnida),  as  well  as  the 
equally  general  superiority  of  male  lirds  in  voice  and  plumage. 

Some  of  the  facts  in  regard  to  plants  cited  in  the  [)aper8  referretl 
to  ma}'  possibly  bear  a  ditferent,  even  an  opposite,  interpretation 
to  that  given  by  Mr.  Meehan.  In  his  example  of  the  larch,  for 
instance,  when  we  notice  that  after  surviving  several  years  of 
the  repeated  production  of  female  flowers,  the  branches  or  spurs 
"  bear  male  flowers  and  dief,"  is  it  not  possible  that  the  demand 
for  organic  force  required  in  the  evolution  of  male  flowers  ram<i"i 
their  exhaustion?  In  another  place  J  Mr.  Meehan  speaks  of  "  the 
loss  of  power  to  branch,"  wliich  in  the  Scotch  pine,  ''the  formation 
of  male  flowers  induces."  This  view  might  comport,  at  least,  with 
the  ordinary'  statements  of  pliysiologists,  as  represented  by  Dr. 
Carpenter  §  who  refers  to  the  contrast  between  Algje,  in  which 
individual  construction  is  especially  active,  while  the  fructifying 
organs  are  obscure,  and  fungi,  in  which  almost  the  whole  plant 
seems  made  up  of  reproductive  organs,  upon  the  maturing  of 
which  the  plant  ceases  to  exist.  This  contrast  between  nutrition 
and  reproduction  appears  again  in  the  larval  and  perft^ct  stages 
of  insect  life ;  the  one  being  devoted  to  nutrition  and  the  other 
to  reproduction.  Is  there  any  doubt  that,  in  the  dahlia  and  other 
Compositaj  cultiratfon  alters  frriile  florets  of  the  disk  into  hnrr*^it 
florets  of  tlie  ray?  The  gardener's  common  use  of  the  principle 
of  limiting  nntrilion  for  the  increase  of  reproduction  is  allude<i 
to  by  Mr.  Meehan  in  his  paper  of  1870,  ||  in  speaking  of  a  branch 
being  "partially  ringed  to  produce  fruitful  ness" 

*Procd.  of  Am.  Assoc,  for  Adv.  St'ienre,  IWK*.  p.  2C0. 
t  Trocd.  Am.  Assoc,  for  Adv.  Scienoe,  I*>9,  p.  2r>7. 
J  Pn»cd.  Acad.  Nat.  ScicnccH,  Phila.  18C9,  No.  2,  p.  122. 
§  rrincipluB  of  Comparative  Phyelology,  p.  147. 
II  Procd.  of  Am.  Assoc .  for  Adv.  Science. 


THE  RELATION   BETWEEN   ORGANIC   VIGOR  AND    SEX.  749 

But  m}'  purpose  in  the  present  paper  is  especially  to  call  atten- 
tion to  a  few  well  known  facts  in  the  animal  kingdom,  of  a 
character  somewhat  analogous  to  those  dwelt  upon  above  con- 
cerning plants ;  which  conspire  with  these,  in  suggesting  that 
some  qualification  or  addition  may  be  required  to  the  ordinary 
statements  concerning  the  relations  between  nutrition  and  repro- 
duction ;  or  at  least  as  to  those  between  organic  vigor  and  sex. 

Take  the  instance  of  the  common  hive-bee  {Apis  mellijica)' 
According  to  the  dbservations  of  Dzierzon,  Von  Siebold,  Leuck- 
art  and  Tegetmeier  upon  hive-bees,  and  of  F.  W.  Putnam,  J. 
Wj'man  and  Gerstaeckcr  upon  humble-bees,  it  appears  that  there 
is  a  regular  gradation  in  rank,  so  to  speak,  of  bee  offspring,  accord- 
ing to  the  method  of  their  production.  First  and  lowest  in  the 
hive-bee  series  are  the  males  or  drones.  These  may  be  sometimes 
produced  by  an  unfertilized  working  bee ;  commonly,  by  a  queen 
bee  from  ova  not  fertilized  with  sperm-cells,  which  cells,  as  obser- 
vation and  experiment  both  have  shown,  may  be  for  along  time 
detained  in  the  spermotheca  charged  with  them.  A  queen  whose 
fecundation  has  been  delayed  till  she  is  older  than  usual,  is  apt  to 
yield  only  drone  offspring.  The  next  stage  in  rank  is  that  of  the 
worker,  or  undeveloped  female.  Every  one  knows  the  remarka- 
ble effect  of  nutrition  upon  its  characters ;  a  change  of  cell  and 
food  elevating  it  to  the  full  endowments  of  a  queen.  Putnam  and 
Gerstaecker*  have  noticed  among  humble-bees  what  are  called 
*'  large  queen  larvae,"  intermediate  between  the  workers  and  the 
perfect  queens  ;  and  Wj-man  has  suggested  that  the  earlier  or  later 
period  of  impregnation  may  determine  this  difference ;  those  first 
impregnated  becoming  queens,  then  the  large  queen  larvae,  next 
the  workers,  last  the  males. 

Now  among  the  Aphides  as  well  as  to  a  certain  extent  in  some 
Molluscoida,  Coelenterata,  etc.,  we  find  a  class  of  facts,  different 
from  these  but  yet  allied  to  them.  Taking  Huxley's  summary  of 
the  history  of  aphidian  parthenogenesis, f  it  seems  that  the  number 
of  successive  \W\\}i\xo\\% pseadovan  broods  is  "controlled  by  tem- 
perature and  the  supply  of  food."  The  agamic  viviparous  individ- 
uals are  regarded  by  S teens trup  and  others  as  non-sexual.  If 
'  sexual,  they  must  be  considered  as  females  undeveloped.  At  all 
events,  the  coming  on  of  cold  weather  begins  the  production  of 


♦  Packard's  *•  Guide  to  the  Study  of  Insects,"  p.  119. 
fLinntean  Transactions,  xxii,  p.  196. 
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males  as  well  as  females.  Packard's  expression  is  that  "  the  asex- 
ual Aphis  ami  the  perfect  female  may  be  caUe<l  dimorphic  forms." 
Of  the  tlireo  forms,  then,  that  one  whose  production  especially 
attends  tlie  conditions  of  the  lowest  vitality  is  the  mitle. 

Hut  another  class  of  facts  of  a  quite  different  kiml  may  be 
considered  in  this  connection  ;  involving  higher  animals  and  even 
man  himself.  I  refer  to  the  history  of  monstrosities.  Double 
monsters  (of  which  some  remarkable  human  instances  have  lieon 
exhibited  within  a  few  years  in  this  country)  are  always  of  one 
sex  and  neurit/  always  of  the  female  sex.*  There  is  reason  to 
exclude  from  this  class  of  true  double  monsters  Ciiscs  like  that  of 
the  Siamese  Chang  and  Eng,  who  ma}'  be  regarded  as  reall}'  twins 
with  two  complete  bodies  aljuormall}'  united  together. 

Now,  why  should  a  double  fojtus  nearly  always  have  the  female 
sex?  The  bearing  of  this  question  upon  that  which  we  have  just 
been  discussing  appears,  when  we  consider  the  true. theory  of  <Iouble 
monsters.*  Under  the  close  investigations  of  8t.  llilaire,  Virchow, 
Vrolik,  Fisher  and  others  f  it  has  been  made  quite  evident  that 
they  result  not  at  all  from  the  fusion  of  two  embryos  into  one, 
but,  on  the  contrary,  from  the  abnormal  fiasion  of  a  siiujle  ortnn^ 
under  excess  of  formative  force.  The  point  for  us  no\V  to  notice 
is  the  nearly  constant  association  of  this  profusion  of  develop- 
mental force  with  femininity  of  sex. 

Regarding  the  actual  function  of  this  force  (however  we  may 
designate  it,  as,  e.  ^r.,  life  force,  organic  force,  bio-plastic  force, 
etc.)  as  being  the  formation  of  [)lasma  with  attendant  cell-multi- 
plication or  vegetatix'e  repetition^  it  would  appear  that  tJiis  is  pre- 
cisely what,  in  plants  and  animals,  may  be  the  especial  feminine 
endowment.  The  two  directions  or  modes  of  manifestation  of 
this  organic  force  are  individual  construction  and  reprotluction. 
These  nui}*,  therefore,  be  in  inverse  proportion  to  each  other, 
simply  because  the  energ}'  or  material  consumed  in  the  one  process 
is  taken  from  the  other;  and  jet,  while  a  certain  limitation  of 
food  and  temperature  favors  reproduction,  rather  than  individual 
nutrition  and  construction,  a  fjreater  lowering  of  these  conditions 
of  vitality  will  retard,  arrest  or  degrade  both  processes.  Accord- 
ing to    Median's   interpretation  of  his   facts   concerning  plants, 

♦G.  J.  Fisher.  Trans.  Me<l.  S(»c.  <.f  New  York,  18'J5-18f"8.  Against  thl-i  I  flml  only  a 
va.?ue  cxpren.^ion  of  W.  Vrolik  (Cyrlop.  of  Anat.  and  Physiol.,  Art.  TtnUology,  p. 
«4<»)  that  ••  Home  sorts  "  of  double  inon.-ters  are  more  frequently  mule. 

fGootlell.  I'hiLida.  Med.  Times,  June  15. 1871. 


ON   THE   GEOLOGY   OF  THE   ISLAND   OP   AQUIDNECK.  751 

one  effect  of  this  lowering,  retardation  or  degradation  is  the  pro- 
duction of  the  male  rather  than  the  female  sex.  Some  facts,  at 
least,  in  the  animal  kingdom,  as  we  have  seen,  support  the  same 
view ;  but  to  give  a  statement  of  this  kind  the  form  and  validity 
of  a  law  would  require  a  much  more  extensive  survey  of  corre- 
lated facts.  At  all  events,  we  do  not  find  the  fretiuent  superiority 
of  the  masculine  sex  in  certain  particulars  in  the  higher  ani- 
mals necessarily  incompatible  with  this ;  since  this  superiority 
prevails  usually  in  apparatus  not  of  the  functions  of  the  vegetative 
or  organic  life,  but  of  animal  life  or  of  relation ;  as  of  intellection^ 
motor  power  and  voice.  Beauty  of  plumage  in  birds,  while  we 
naturally-  attribute  to  it  a  certain  superiority,  may  not,  in  the  sci- 
entific sense,  unequivocally  have  this  character.  If  it  should  be 
conceded  that  it  has,  we  must  then  regard  its  general  predom- 
inance in  males  as  one  of  the  difficulties  in  the  way,  at  present,  of 
any  extended  or  final  generalization  upon  the  subject.  (The 
remainder  of  the  paper  was  occupied  with  the  application  of  the 
same  course  of  reasoning  to  the  study  of  the  law  of  increase  of 
human  population.) 
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AND  THE  NEIGHBORING  PARTS  OF  THE  SHORES 

OF  NARRAGANSET  BAY.  — No.  III. 

By   PKOF.  N.  8.  SHALER. 

Physical  Conditions  of  the  Carboniferous  Time. — The  island 
of  Aquidneck  is  so  far  separated  from  the  mainland  that  we  cannot 
directly  refer  by  traced  contact  any  of  its  rocks  to  the  masses  of 
the  shore.  It  is  not  difliicult,  however,  to  find  a  dating  point  in  the 
materials  of  the  island  itself.  The  extensive  coal  deposits  with 
their  abundant  carboniferous  fossils  make  us  reasonably  sure  that 
a  large  part  of  the  island  is  composed  of  rocks  which  were  laid 
down  at  the  time  when  the  great  coal  fields  of  other  parts  of  the 
continent  were  being  formed.  As  the  rocks  of  this  part  of  the 
section  are  much  better  determined  than  those  of  any  other  part 
of  the  island,  it  will  be  well  to  begin  with  them  and  from  them  to 
go  to  those  which  cannot  be  so  readily  placed  in  their  proper  po- 
sitions in  the  succession  of  deposits. 
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Over  all  the  section  extending  from  the  Bristol  Ferry  to  tlie 
northern  end  o(  Lilly  pon<l,  wc  have  a  net  of  rocks  wliivh  must 
uniloubteilty  be  rcfemil  to  the  carbon ifvroiis  age,  but  which  mrr 
iu  eoinc  regarils  from  the  typical  rockaof  that  age  in  thi»  eouDtrj-. 
The  exact  thickness  and  the  composition  of  all  the  members  of 
this  series  are  not  easily  ascertained  on  account  of  the  limited  nt- 
tiirc  of  exhibitions  of  strata  on  the  island.  The  following  section 
is  belie\ed,  howc\er,  to  give  something  like  an  approximation  to 
the  truth  :— 


The  thickness  of  this  section  is  difficnit  to  dotermino ;  Ilio  nn- 
faults  which  are  apparent  in  the  smaH  port  of  the  nrcd  ol 
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the  island,  where  they  can  be  well  determined,  makes  it  likely  that 
many  occur  in  the  region  which  is  so  deeply  covered  with  drift 
that  the  observer  cannot  have  a  chance  of  measuring  the  disturb- 
ances they  produce. 

At  the  time  when  the  carboniferous  beds  of  the  uppermost  part 
of  this  section  were  formed,  the  shore  at  this  part  of  the  continent 
was  not  far  from  its  present  position.  The  presence  of  large  quan- 
tities of  conglomerate  with  water- worn  pebbles  in  the  lower  part 
of  the  same  section  conclusively  proves  this  point.  From  the  car- 
boniferous sea  an  arm  or  bay  having  a  width  of  from  six  to  ten 
miles  extended  to  the  northward,  with  considerable  variation  in 
width,  as  far  as  Worcester.  It  is  evident  that  this  baj^  was  the  es- 
tuary of  a  considerable  river,  probably  a  stream  of  far  greater 
dimensions  than  any  of  those  which  now  empty  into  Narriiganset 
Bay.  Down  this  ba}-  there  came  at  successive  times  large  quanti- 
ties of  detrital  materials  which  varied  much  in  character  during  the 
two  divisions  of  the  period.  During  the  time  of  the  deposition  of 
the  conglomerates  there  was  an  immense  transportation  of  frag- 
ments from  some  points  in  the  interior  to  this  shore  region.  The 
variety  in  the  chemical  nnd  mineralogical  constitution  of  these 
pebbles  is,  considering  the  great  tendency  there  is  to  equalize  their 
characters  by  mctamorphism,  exceedingly  great.  Some  of  the 
materials  can  be  recognized  as  now  in  position  in  the  region  to  the 
northward  but  by  far  the  larger  part  are  from  rocks  which  do 
not,  so  far  as  known,  occur  in  the  neighborhood.  The  syenite  and 
other  felspathic  rocks  of  the  Bristol  Neck  sections  are  found  in 
abundance.  Other  types  of  syenites  also  occur  which  cannot  be 
so  easilj'  referred  to  an}'^  bed  rock ;  some  geologists  have  found 
fragments  of  Lingular  in  argillaceous  pebbles  of  this  formation. 
These  are  not  known  to  occur  in  any  rocks  to  the  northward 
nearer  than  the  Champlain  region  ;  it  is  more  reasonable  to  be- 
lieve, however,  that  the  source  of  supply  of  these  fossils  has  long 
since  been  destroyed  by  erosion,  than  to  suppose  that  they  have 
been  transported  from  so  remote  a  point.  It  is  quite  in  accord- 
ance with  what  we  know  of  the  erosion  of  these  old  rocks  to  sup- 
pose that  great  masses  of  these  fossil  bearing  rocks  may  have 
been  in  the  immediate  neighborhood  at  the  time  when  these  con- 
glomerates >vere  formed  and  j^et  these  fragments  in  the  newer 
rock  remain  the  olily  record  of  their  having  existed. 
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,In  this  view  of  their  history,  these  conglomerate  beds  become  a 
roost  important  source  of  information  concerning  the  ancient  ge- 
ology of  tliis  part  of  the  continent.  The  geologist,  in  studying 
the  character  of  glacial  drift  on  this  island  or  any  other  part  of  the 
continent,  easily  becomes  convinced  that  he  has  in  that  mass  a 
key  to  the  geology  of  the  country  for  sixty  miles  or  more  to  the 
northward.  Much  of  the  rock  within  that  region  whence  came 
this  debris  is  now  hidden  by  similar  accumulations  of  glacial 
materials,  so  that  the  most  painstaking  student  may  fail  to  find  its 
tnie  character,  but  each  gravel  or  boulder  bed  is  a  museum  wherein 
the  north  lying  rocks  are  more  or  less  well  represented.  By  ex- 
amining a  number  of  such  exposures  of  the  drift  it  is  possible 
to  determine  with  accuracy  the  range  in  character  of  materials 
which  would  be  found  in  the  region  to  the  northward  so  far  as 
Worcester  or  the  neighborhood  oC  Boston.  In  the  same  way  we 
may  interrogate  the  conglomerate  of  the  coal  4>eriod  in  this  region 
for  information  concerning  the  character  of  the  materials  of  that 
time  exposed  to  erosive  action  in  this  part  of  the  continent.  The 
answer  to  this  inquiry  is  that  the  surface  of  the  country  was  then 
made  up  of  syenites,  porphyries,  felsites,  argillites  and  related 
rocks  much  as  at  the  present  day  ;  some  of  these  rocks  contained 
fossils  which  may  well  have  lived  during  the  primordial  time  when 
they  were  formed.  It  is  perfectly  clear,  however,  that  within  the  re- 
gion where  these  pebbles  were  formed,  there  were  no  rocks  of  Silu- 
rian or  Devonian  age,  else  their  evident  fossils  would  have  been 
preserved  as  well  as  the  lingulae  in  the  pebbles  of  the  conglom- 
erate. This  argument  gives  an  important  confirmation  of  the  view 
held  by  some  American  geologists,  but  hitherto  resting  on  insufll- 
cient  foundation,  that  New  England  was  elevated  above  the  level 
of  the  ocean  before  the  close  of  the  Silurian  period.  As  the  region 
between  Newport  and  the  Boston  and  Albany  Railroad  contains  an 
assemblage  of  rocks  which  may  be  taken  as  representative  of  a 
large  part  of  the  rocks  of  Massachusetts,  it  may  be  regarded  as 
probable  that  we  had,  at  the  time  when  this  conglomerate  was 
deposited,  the  same  conditions  prevailing  among  the  rocks  of  that 
state  as  now  prevail  there.  The  work  of  metamorphism  which 
has  so  much  affected  the  character  of  the  rocks  of  this  region  was 
already  done  at  this  the  beginning  of  the  coal  period.  The  sye- 
nites which  have  been  brought  to  the  surface  by  the  old  disloca- 
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tions  which  have  given  the  character  to  the  topography  of  New 
England  were  already  in  a  position  *  to  be  exposed  to  erosion. 

We  have  already  noticed  the  close  similarity  observable  between 
the  conglomerate  of  the  primordial  time  and  that  which  has  been 
produced  during  the  last  geological  period.  It  is  not  easy  to  find 
any  sharp  line  of  demarcation  between  the  characters  of  these  two 
detrital  rocks.  The  older  conglomerate  is  always  more  compact 
and  has  usually  a  trace  of  bedding,  though  this  feature  is  often 
wanting.  The  pebbles  are  rather  more  regularly  arranged  even 
where  the  distortion  of  the  pebbles  (a  point  to  be  treated  here- 
after) is  least  or  entirely  wanting.  Traces  of  an  arrangement  of 
the  pebbles  as  if  they  had  been  under  flowing  water  are  evident. 
The  fact  that  at  certain  points  the  pebbles  have  had  most,  if  not 
all,  of  the  sand  and  clay  washed  away  between  them  is  a  strong 
proof  of  their  having  been  exposed  to  a  degree  of  washing  which 
has  been  unfelt  by  more  modem  deposits.  The  great  similarity 
in  the  characters  of  these  two  conglomerates,  the  recent  glacial 
and  the  carboniferous  beds,  is  strong  evidence  of  relation  of  origin. 
The  conditions  under  which  conglomerates  can  be  formed  are  few 
and  peculiar ;  mountain  torrents  or  the  sea  rolling  upon  a  shore  of 
rock  may  form  very  local  accumulations  of  this  nature,  but  moun- 
tain torrents  can  only  make  band-like  beds  or  heap  up  their  debris 
in  delta  accumulations  where  their  rapid  streams  merge  in  water 
of  less  carrying  force.  The  sea  cannot  move  pebbles  except 
within  the  narrow  range  of  its  breakers ;  it  rarely  has  tidal  cur- 
rents which  can  sweep  coarse  sand  along.  The  only  agent  we 
know  to  have  been  generally  in  action  on  the  earth  which  is  capa- 
ble of  moving  pebbles  in  such  a  manner  as  to  produce  broad 
deposits  of  boulders  is  ice.  That  it  is  able  to  do  such  work  is 
fully  shown  by  the  gi*eat  accumulations  of  the  drift  period.  The 
researches  of  Mr.  James  Croll  have  shown  that  the  conditions 
which  were  probably  instrumental  in  producing  the  last  glacial 
period  have  operated  again  and  again  in  the  past  to  effect  the  same 
result.    There  are  many  points  in  the  great  geological  section  which 

*  Should  it  be  prove;p  that  these  Rhode  Island  conglomerates  are  of  the  same  age  as 
the  materials  of  similar  character  m  the  neighborhood  of  Boston,  we  may  be  able 
to  extend  much  farther  this  system  of  reasoning.  But  it  is  more  than  lilcely,  as  I  shaU 
try  to  show  in  the  discussion  of  the  geology  of  Massachusetts  Bay,  that  the  conglome- 
rates found  there  are  of  still  earlier  age,  haying  probably  been  formed  during  the  later 
stages  of  the  primordial  time.  Should  this  conjecture  prove  true  the  character  of 
the  materials  composing  these  beds  will  prove  an  even  more  interesting  Icey  to  the 
ancient  history  of  New  England. 
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show,  in  the  character  of  the  deposits  or  in  the  physical  condition 
of  tlie  boulders  they  contain,  indubitable  evidijnce  of  some  action 
other  than  those  usually  operative  on  the  surface  of  the  earth. 
Wherever,  as  in  the  nagelfluh  of  Switzerland  or  other  similar  accu- 
mulations, we  have  wide  extending  shells  of  boulders  and  gravel, 
we  are  clearly  justified  in  suspecting  ice  action,  when,  as  in  all 
cases  of  conglomerates  of  wide  geographical  extension  which  I 
have  examined,  the  pebbles  are  not  formed  with  the  regular  out- 
lines which  necessarily'  occur  where  the  shaping  of  the  masses  is 
the  result  of  moving  water.  We  are  bound  to  believe  that  peb- 
bles of  all  sizes,  which  have  been  worn  to  their  shafje  by  running 
water,  must  tend  to  assume  regular  forms,  the  major  axis  of  which 
will  be  coincident  either  with  the  greater  lengths  of  the  pebbles 
or  with  their  lines  of  greatest  hardness. 

In  any  case  the  pebbles  will  generally  assume  more  or  less 
oblately  spheroidal  forms.  On  the  other  hand,  materials  which  have 
received  their  shapes  under  glacial  action  will  generally  be  free  from 
those  results  which  come  from  the  uniform  friction  of  one  pebble 
against  another,  inasmuch  as  such  movements  will  be  impossible 
while  the  fragments  are  in  the  grip  of  the  ice.  The  nature  of  the 
conditions  is  such  that  the  pebbles  will  be  worn  by  being  held  in  a 
fixed  position  with  one  side  turned  to  the  abrading  agent,  the 
others  being  for  the  time  protected  from  wear.  With  the  constant 
changes  occurring  in  the  moving  ice  one  pebble  will  frequently 
come  to  have  several  facets  cut  upon  it  in  this  way,  and  many 
pebbles  in  succession  will  be  subjected  to  the  same  sort  of  wear. 
In  accumulations  of  unaltered  glacial  deposits  we  always  find 
pebbles  having  this  many  faceted  character  which  results  from 
the  successive  wearing.  The  only  difiicnlty  is  that  many,  often  by 
far  the  larger  part  of  the  mass,  are  made  up  of  pebbles  which  have 
gotten  their  shape  without  actual  attrition,  being  simply  rounded 
by  chemical  action,  or  keep  their  original  form ;  but,  in  any  case 
where  man\'  pebbles  with  a  faceted  character  occur  in  a  conglom- 
erate it  maj-  be  safely  concluded  that  it  has  been  formed  by  ice 
action. 

Pebbles  having  the  above  described  characters  occur  in  abun- 
dance throughout  the  unaltered  part  of  the  conglomerate  which 
underlies  the  Rhode  Island  coal.  This  with  the  other  features 
may  be  taken  making  it  pretty  nearly  certain  that  it  had  a  glacial 
origin.     It  must  be  noticed,  however,  that  in  no  case  have  the 
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pebbles,  which  have  been  observed,  retained  their  scratches.  In 
view  of  the  fact  that  the  larger  part  of  our  drift  beds  do  ex- 
hibit this  characteristic  in  some  of  their  pebbles  it  must  be  allowed 
that  this  seems  a  serious  difficulty  in  the  way  of  the  hypothesis  that 
the  conglomerate  pebbles  were  formed  by  glacial  agency.  It  is  to 
be  noticed,  however,  that  all  these  conglomerates  show  the  effects 
of  water  action  in  the  rearrangement  of  the  fragments  and  can  only 
be  compared  with  that  part  of  our  drift  along  our  shores  which 
has  been  rearranged  in  a  similar  manner.  We  find  on  examina- 
tion that  all  those  beds  of  drift  pebbles  which  come  within  the 
submergence  left  on  our  shores  have  lost  the  traces  of  ice  ac- 
tion which  they  generally  bear  on  their  surfaces ;  the  facet-like 
faces  are  retained,  but  the  scratches  are,  in  all  the  instances  which 
I  have  examined,  quite  worn  away.  IVIoreover,  the  boulders  of  this 
ancient  period  have  undergone  so  much  pressure  even  in  those 
cases  where  there  has  been  no  great  mineralogical  change,  that  in 
almost  all  the  localities  which  I  have  examined,  distinct  marks  of 
change  in  form  are  quite  evident.  Such  changes  would  nec- 
essarily have  been  accompanied  by  obliterations  of  such  fine 
exterior  markings  as  glacial  scratches.  Taking  the  assemblage  of 
characters  observable  in  this  conglomerate,  I  am  inclined  to  think 
that  it  was  formed  in  great  part  beneath  the  level  of  the  water,  the 
pebbles  and  cement  bt'ing  transported  by  glacial  agency  and  de- 
posited in  the  ancient  sea  just  as  they  are  now  being  carried  and 
deposited  by  the  glacial  streams  on  the  Greenland  coast. 

Th^  connection  l)etween  the  carboniferous  period  and  a  preced- 
ing epoch  favoring  the  deposition  of  extensive  beds  of  conglomer- 
ate is  a  fact  well  established  both  in  this  country  and  Europe. 
The  conglomerate  and  grits  which  underlie  the  coal  are  generally 
made  up  of  materials  wiiich  appear  to  have  been  transported  for  con- 
siderable distances.  This  detrital  epoch  which  is  so  generally 
indicated  by  the  subcarboniferous  formations  can  best  be  accounted 
for  by  supposing  that  the  forest  period  of  the  carboniferous  age 
was  precedec^  by  a  glacial  period  of  great  duration  and  intensity. 
During  this  ice  time  and  immediately  succeeding  it  there  would 
have  been,  along  the  shallow  border  waters  of  the  old  continents, 
gi*eat  accumulations  of  pebble  beds  and  sandstones,  which  would 
show  throughout  the  stratifying  action  of  water.  During  the 
period  of  reelevation,  which  would  have  followed  an  ice  time  then, 
as  it  followed  the  ice  time  which  has  just  passed  away,  these  beds 
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of  stratified  drift  would  have  become  covered  with  a  laxtiriant 
vegetation  which  was  in  time  to  be  converted  into  the  beds  of  coal 
in  which  its  remains  have  been  entombed.  The  present  geological 
period  is  a  carboniferous  period,  and  in  time  its  coal  beds  will  be 
found  resting  upon  just  such  a  section  as  now  characterizes  the 

•  _____  _ 

rocks  of  the  ancient  coal  time.  The  Dismal  Swamp,  when  it  is 
converted  into  coal,  as  it  well  may  be  in  the  Aiture,  will  show 
a  drift  section  beneath  it  where  the  conglomerates  will  be  com- 
posed  of  pebbles  which  owe  much  of  their  transportation  to  Ice 
action,  though  their  final  arrangement  is  the  work  of  water.  It 
may  be  asked  why  do  we  not  have  the  unstratified  drift  and  the 
scratched  pebbles  of  the  glacial  period  which  preceded  the  carbon- 
iferous epoch ;  the  answer  is  easy  to  find,  the  shore  regions  of  any 
continent  when  Ihe  successive  submergences  keep  up  the  process 
of  deposition,  are  the  only  parts  of  its  surface  where  we  can  expect 
to  find  a  record  of  ancient  conditions  long  before  anything  like  the 
time  has  elapsed  which  has  rolled  away  since  the  carboniferous 
period,  or  the  unstratified  drift  of  our  shores  may  have  disappeared, 
leaving  only  such  imperfect  record  as  may  be  perceived  in  the  bed- 
ded conglomerate  which  may  happen  to  be  buried  beneath  succeed- 
ing deposits.  The  conjunction  of  conglomerates  and  coal  beds  is 
not  limited  to  the  carboniferous  period.  I  am  unacquainted  with 
the  history  of  the  Jurassic  and  cretaceous  coals  which  occur  at 
various  points,  but  in  the  tertiary  period  we  see  at  least  twic%  the 
same  swift  change  from  the  desolation  of  glacial  conditions  to  lux- 
uriant vegetation,  which  is  shown  in  the  period  in  which  we  now 
live,  and  which  I  have  suspected  in  the  carboniferous  time. 

The  cause  of  these  sudden  transitions  in  climatic  conditions 
is  yet  to  be  explained.  Apart  from  the  question  of  the  origin  of 
the  glacial  periods  of  the  past  which  cannot  be  discussed  here,  it  is 
easy  to  see  that  the  glacial  period  which  has  just  passed  away  has 
done  much  to  favor  the  development  of  a  luxuriant  vegetation 
over  a  large  part  of  the  country  it  affected.  In  the  first  place  the 
ice  work  of  the  glacial  time  was  effective  in  producing  a  large 
amount  of  well  ground  material.  The  surfaces  it  covered  were 
probably  reduced  to  a  state  fit  for  assimilation  b}'  plants  at  a  very 
much  more  rapid  rate  than  would  else  have  taken  place  in  the 
same  regions  under  the  existing  conditions  ;  it  must  also  be  noted 
that  the  supply  of  nutriment  from  the  rocks  is  verj*^  much  more  rapid 
on  a  soil  filled  with  glacial  material  than  in  one  where  the  action 
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is  by  atmospheric  erosion  alone ;  every  pebble  in  a  gravelly  soil 
wastes  over  its  whole  surfaces,  so  that  the  aggregate  area  of  supply 
whence  plants  can  draw  their  nutriment  is  many  times  greater 
than  if  it  all  came  from  the  wearing  of  the  bed  rock.  There  is 
also  the  mingling  of  materials  which  took  place  during  the  glacial 
period,  which  has  not  been  without  effect  in  increasing  the  produc- 
tiveness of  soils.  This  action  has  brought  into  each  cubic  foot 
of  our  boulder  clays  a  great  assortment  of  diverse  materials  giv- 
ing a  soil  ready  for  the  nutrition  of  any  seeds  which  fall  upon  it. 
However  varied  the  demand,  it  would  be  sure  to  find  the  mate- 
rials at  hand.  During  the  glacial  period  there  was  no  vegetation 
in  the  drift  covered  region  for  a  period  of  time  which  must  be  reck- 
oned by  thousands  if  not  hundreds  of  thousands  of  years,  so  that 
the  materials  which  came  into  an  assimilable  condition  remained 
unappropriated  by  plants  and  were  in  a  fashion  stored  for  their 
future  use ;  when  the  ice  sheet  passed  away,  the  soil  was  left  with 
a  rich  store  of  materials  suitable  for  the  nutrition  of  plants.  It 
may  be  that  the  vigor  of  the  carboniferous  vegetation  was  in  part 
the  result  of  this  glacial  preparation  of  the  earth's  surface  for 
vegetable  life. 

The  whole  time  of  the  formation  of  this  conglomerate  was  a 
period  of  recurring  changes  of  condition.  The  pebble  beds  alter- 
nate with  sandstones  and  shales  and  occasionally  with  somewhat 
carbonaceous  layers  of  slate.  At  one  point,  Wood's  Castle,  on  the 
eastern  shore  of  the  island,  the  conglomerate  is  immediately  over- 
laid by  carbonaceous  shale  with  faint  traces  of  coal  plants  ;  above 
the  coal  comes  a  greenish  shale  of  an  unknown  thickness.  It  may 
be  said  by  son^  that  the  juxtaposition  of  carbonaceous  beds  makes 
the  glacial  origin  of  the  conglomerate  doubtful.  That  this  reason- 
ing would  be  fallacious  is  well  shown  by  the  fact  that  in  New 
Zealand  we  have  a  vegetation  more  closely  allied  to  that  of  the 
carboniferous  period  than  is  found  in  almost  any  other  region 
growing  in  the  immediate  neighborhood  of  the  glaciers.  Very 
slight  changes  in  the  conditions  prevailing  there  might  bring  a 
vegetation  of  palms  and  tree  forms  upon  the  d^biis  of  the  ice 
streams. 

The  history  of  these  conglomerates  would  not  be  complete  with- 
out a  consideration  of  the  often  noticed  and  much  misunderstood 
compression  of  the  pebbles.  The  pebbles  which  make  up  a  large 
part  of  the  conglomerate  which  lies  to  the  south  of  Easton's  Beach 
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and  that  which  is  found  in  the  neighborhood  of  Tauuton  are  usually 
so  nearly  in  the  condition  in  which  it  was  originally  forinetl  that 
even  the  accustomed  eye  fails  readily  to  detect  any  change  iu  its 
structure,  from  compression.  At  other  points  to  the  northward 
the  distortion  of  the  elements  which  compose  the  conglomerate  is 
very  great  indeed.  The  inquiry  into  the  h'story  of  tliis  great 
change  must  be  made  in  connection  with  our  study  of  the  dynamic 
history  of  the  beds  of  the  island. 
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The  Evolution  of  Life.*  —  An  exceedingly  interesting  and 
suggestive  book,  as  it  is  so  full  of  the  spirit  of  Ilicckers  writintrs, 
of  which  it  is  in  large  part  a  condensation.  We  doubt  not  that 
it  will  be  extensivel}'  read  by  those  interested  in  natural  history 
studies,  though  more  especially  designed  to  place  before  the  gen- 
eral reader  "a  condensed  view  of  the  evidences  for  the  theory 
that  the  animal  and  vegetal  worlds  have  been  very  gradually 
developed  or  evolved,  as  distinguished  from  the  h^-pothesis  of  their 
sudden  special  creation."  For  the  purpose  of  popular  exposition 
the  author's  style  is  excellent,  being  simple  and  concise.  As 
we  suiTffested,  the  work  is  a  reflection  of  Ilivckers  "  Ilistorv  of 
Creation,"  a  remarkable  book  by  a  remarkable  man.  The  succes- 
sor of  Oken  at  Jena,  he  partakes  largely  of  his  spirit,  and  with 
much  that  is  strikingly  original  and  suggestive  in  his  popular 
works,  there  are  portions  that  are  highly  exaggerated,  facts  being 
sometimes  strangelv  twisted  to  suit  his  theory.  Hjeckel's  guesses 
and  assumed  interme<liate  types  may  be  in  many  cases  proved  tnie 
years  hence,  but  the  history  of  evolution  cannot  be  written  by  one 
man  in  a  single  centurv.  The  "  Evolution  of  Life "  must  be 
judged  by  the  same  canons  of  criticism.  The  impression  made  on 
our  mind  atter  examining  it  is,  that  the  author  is  far  more  sure 
of  his  deductions  and  grouping  of  facts  than  would  be  a  specialist 
in  any  one  of  the  classes  of  animals,  whose  supposed  genealogj- 
he  indicates    n  some  cases,  at  least,  with  a  degree  of  overconfi- 

♦  Evolution  of  Life.    By  IT.  C.  Chapman.  M.D.    Philadelphia,  J.  B.  Lippincott  *  Co. 
1873  (received  Oct.  9. 1872).    8vo.  pp.  103.    >Vith  diagrnms  and  plates.    $4.C0. 
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dence.  In  a  word,  we  doubt  whether  the  candid,  cautious  zoolog- 
ical expert,  though  a  believer  in  evolution,  would  accept  manj'  of 
the  apparent  conclusions  of  this  taking  book.  For  instance,  the 
homologies  of  the  sponges  with  the  polypes  are  accepted  to  their 
fullest  extent  by  the  author,  so  of  the  holothurians  with  the  worms, 
and  more  especially  the  supposed  passage  of  the  ascidians  into 
the  vertebrates.  A  few  ex[)lanatory  words  bridge  over  the  inter- 
vals between  these  grand  divisions  of  animals  as  if  the  matter  had 
passed  discussion. 

In  all  candor  we  should  say  after  a  second  reading  of  the  chai>- 
ter  on  Echinodermata,  tliat  it  is  a  fair  specimen  of  zoology  run 
mad ;  but  for  that  matter,  though  agreeing  with  the  general  evolu- 
tional views  of  the  author,  the  errors  to  which  we  refer  are  to  be 
found  in  the  parent  of  the  present  work,  Ilieckel's  brilliant  and 
remarkable  but  faulty  "  History  of  Creation,"  a  true  child  by  intel- 
lectual descent  of  Okeu's  "  Physiophilosophy." 

We  proceed  to  some  special  criticisms.  Is  the  animal  figured  so 
rudely  (many  of  the  figures  are  exceedingly  poor)  and  described 
on  p.  37  really  a  Sipunculus?  Both  the  figure  and  descrii)tion  re- 
mind us  rather  of  Synapta.  The  author  on  p.  40  adopts  IIivckeFs 
strange  and  misleading  view  as  to  the  organization  of  the  star- 
fish, in  the  following  language.  "The  arm  of  a  starfish  is,  in 
fact,  a  worm  ;  not  simply  resembling  one  but  stnicturally  the  same, 
the  segmentation,  the  water  vascular  system,  the  nervous  cord 
in  each  arm  of  the  starfish  being  exactly  the  same  as  that  of  an 
articulated  worm  [  ! !].  The  starfish  has  probably  been  produced 
through  the  union  of  five  worms,  the  worms  having  united  at  their 
posterior  ends,  since  the  e3'es  are  seen  at  the  free  ends  of  the 
starfish  [  ! !  I],"  This  we  also  find  in  Ilffickel's  "  History  of  Crea- 
tion," though  HflBckcl  figures  the  embrj'o  of  the  starfish.  Thanks, 
however,  to  the  labors  of  Johannes  Miiller,  Professor  and  Mr. 
A.  Agassiz,  and  Wj'ville  Thompson,  we  have  such  accurate  in- 
formation as  falsifies  this  singular  conception.  Farther  on.  Dr. 
Chapman  concludes,  and  this  is  a  specimen  of  his  over-confident, 
uncritical  mode  of  dealing  with  these  subjects,  that  "  The  origin 
of  the  Asteridoe,  or  starfishes,  from  the  worms  is  in  perfect  har- 
mony with  the  structure,  development  and  petrified  remains  of  the 
group.  The  most  striking  facts  of  their  economy  are  explainable 
on  such  a  theory,  but  are  perfectly  meaningless  on  any  other." 
No  one  whose  conception  was  not  founded  on  mere  second-hand, 
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book  knowledge  could  write  like  this.  We  would  inquire  whether 
what  we  know  of  the  embryology  of  the  Comatula  fh>in  the  re- 
searches of  Wyville  Thompson  does  not  point  to  the  evolution  of 
the  Crinoids  from  the  lower  Radiates,  the  Acalephs,  and  Airtber 
on  f\*om  the  Hydra?  From  the  researches  of  Miiiier,  Professor 
Agassiz  and  IVIr.  A.  Agassiz,  the  embryos  of  the  three  classes 
seem  readily  homologized,  and  the  forms  of  the  embryo  of  the 
starfish  which  so  strikingly  resembles  some  worms,  such  as  Si  pun- 
cuius,  Balanoglossus  and  Nemertes  for  example,  are  perhaps  the 
result  of  similar  modes  of  life,  and  not  of  genetic  significance ; 
farther  than  that  they  possibly  indicate  a  protozoan  origin.  Again, 
the  inadequacy  of  the  author's  knowledge  of  the  invertebrates  is 
conspicuous  in  the  statement  on  page  44  that  the  ^^  centipedes, 
insects  and  spiders  are  joined  ^n  one  division,  Tracheata,"  when 
any  text  book  would  have  told  him  that  the  spiders  do  not  have 
trachese.  While,  as  he  says,  the  Myriopods  are  composed  of 
numerous  segments,  '*  in  the  insect  we  can  distinguish  only  three 
segments  known  as  head,  thorax  and  abdomen."  ....  ^^  So  in 
the  Arachnida  we  find  only  two  segments  [ ! !]."  A  moment's 
glance  at  a  specimen  would  have  saved  such  a  sad  blunder.  The 
matter  is  scarcely  mended  by  the  statement  on  the  next  page  that 
^^  the  numerous  segments  of  which  the  immature  insect  and  spider 
are  composed  gradually  coalesce,  until  finally  the  perfect  insect 
exhibits  only  three  pieces,  the  spider  two." 

Though  the  portion  on  the  invertebrates  is  often  weak  and 
.  faulty,  the  remaining  chapters  seem  to  be  more  carefully  prepared, 
though  the  tone  of  the  book,  like  Haeckers,  is  that  of  an  advocate, 
the  adverse  facts  being  kept  in  the  background:  Read  with  due 
caution,  the  book  is  a  fair  r^sum6  of  the  opinions  of  many  able 
naturalists  as  to  the  probable  mode  of  development  of  man  and 
the  lower  organisms. 

» 

Illustrations  of  North  American  Moths.* — This  is  a  valu* 
able  work  and  worthy  of  all  encouragement,  as  it  gives  systematic 
descriptions  (compiled  when  the  author  has  not  had  specimens)  of 
the  North  American  (north  of  the  Mexican  boundary)  species  of  two 
extensive  and  most  interesting  groups  of  moths.     It  oflTers  goo<l 

♦  IllustratioDH  of  the  ZygtenidflB  and  Bombycidip  of  North  America.  By  R.  H.  Stretch. 
Vol.  1,  parts  1-5.  San  Francisco,  1872.  8vo.  Each  part  32  pages.  Price,  ancolored, 
75  cents  a  namber;  colored,  $1.00.  Send  subscriptions  to  author,  or  the  NatoralisU' 
Agency. 
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figures  of  species  (with  cutb  showing  the  venation  of  many  genera), 
for  the  most  part  never  before  illustrated,  or  those  only  figured  in 
costly  works.  The  ''Illustrations"  will  probably  extend  to  about 
80  parts,  each  containing  one  or  more  colored  plates.  Many  new 
Califomian  species,  some  of  striking  interest,  are  already  figured, 
with  good  descriptions  both  of  the  adult  and  the  larva.  Among  the 
most  important  are  three  new  species  of  Alypia  from  California ; 
four  species  of  a  beautiful  new  genus,  Kodiosoma,  said  to  be  allied 
to  Phragmatobia,  the  larva  of  which  is  said  by  Dr.  Behr  to  bear 
''  a  striking  resemblance  to  that  of  Syntomis  and  the  cocoon  to 
that  of  Halesidota;  several  new  species  of  that  elegant  genus 
Arctia,  two  remarkable  species  of  Sthenopis,  a  new  form  allied  to 
Hemileuca  Maia^  and  a  new  Gastropacha,  and  Notodonta. 

The  author  shows  quite  conclusively  that  EpkalUa  guttata  is  but 
a  variety  of  E,  virginalis^  as  the  larvse  of  the  two  forms  do  not  vary. 

We  also  have  a  description  of  the  larva  of  Arachnis  picta,  with 
an  interesting  account  of  its  habits.  The  account  of  the  singular 
genus  Phryganidia,  regarded  as  a  Psycid  by  the  reviewer,  is  con- 
sidered by  Mr.  Stretch  as  probably  a  Zygsenid,  as  "the  transfor- 
mations of  P.  Calif omica^  on  which  this  genus  is  founded,  is  so 
dissimilar  to  those  of  the  true  Psychiinae,  that  I  remove  the  genus 
to  its  present  position  though  with  some  hesitation,  and  chiefly 
because  I  feel  unable  to  assign  it  a  more  satisfactory  position. 
Not  only  does  the  larva,  which  has  some  resemblance  to  Eudryas 
construct  no  '  sac,*  but  it  does  not  even  construct  a  cocoon  of  ^ny 
kind,  and  the  pupa  is  naked  and  suspended  by  the  tail."  We  had 
compared  this  form  with  the  European  genus  Heterogynis,  but  the 
author  remarks  that  the  latter  is  removed  by  many  European 
writers  to  the  Zygaenidie.  As  the  larvae  are  abundant,  sometimes 
stripping  live  oaks  of  their  foliage,  we  hope  to  receive  speci- 
mens of  the  insect  in  all  its  stages  and  study  it  anew.  The  larva 
of  Halesidota  Agassizii  is  described  for  the  first  time,  and  that  of 
Drepcdna  sictUifer  noticed  briefiy. 

As  to  the  specific  distinctness  of  Eupupia  Americana  and  E. 
caja,  we  are  now  inclined  to  regard  the  two  forms  as  climatal 
varieties  of  a  single  circumpolar  species  which  runs  down  both 
sides  of  the  American  continent  and  on  the  European  side  of  the 
eastern  hemisphere. 

As  we  are  writing  this  notice.  Part  V  comes  to  hand,  with  an 
excellent  plate  on  which  are  figured  three  species  (one  new)  of 
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Leptarctia,  an  interesting  new  genns,  of  tlie  transformations  of 
which  we  shall  eagerly  await  information. 

We  hail  with  pleasure  the  appearance  of  this  first  work  on 
Californian  insects  by  a  native  entomologist,  and  wish  it  every 
success. 

Fourth  Report  of  the  Peabody  Academy  of  Science.* — This 
report  is  mostly  occupied  with  original  papers  in  natural  histor^^ 
representing  the  work  done  in  the  museum  or  upon  specimens 
contained  in  its  collections.  In  his  paper  entitled  '•  S^'nopsis  of 
the  Family  Ileteropygii,"  Mr.  Putnam  gives  a  detailed  account 
of  this  interesting  family,  represented  b^'  the  Blindflsh  of  Mam- 
moth Cave,  and  its  allies  found  in  certain  subterranean  streams 
and  wells  and  rice  ditches  of  the  Southern  states,  of  which  a  pop- 
ular account  has  been  given  in  this  journal. 

The  paper  by  Mr.  Scudder,  entitled  '^V  Systematic  Revision  of 
some  of  the  American  Butterflies ;  with  brief  notes  on  those 
known  to  occur  in  Essex  County,  Mass.,"  will  atford  footl  for 
thought  to  entomologists,  and  will  interest  t^uropean  as  well  as 
American  naturalists.  This  important  essay  "  gives  a  digest  of 
the  results  reached  by  a  critical  examination  of  the  structural 
features  of  many  American  butterflies  —  principally  those  of  New 
England.  The  earlier  stages  of  these  insects,  as  well  as  the  i>er- 
fect  forms  have  been  subjected  to  careful  study."  Some  sweeping 
changes  have  been  made  b}'  the  author  both  in  the  classification 
and  synon}  iny  of  this  important  group,  based  on  more  thorouirh 
study,  we  venture  to  sa}',  than  has  ever  before  been  given  totht* 
group.  We  deem  this  paper  one  of  the  most  important  contribu- 
tions to  entomology  that  has  appeared  for  several  years. 

In  the  succeeding  short  papers  b}'  Dr.  Packard  are  descriptions 
of  a  few  new  moths  from  New  Mexico  and  California,  and  a  '•  List 
of  the  Coleoptera  collected  in  Labrador,"  the  specimens  having 
been  identified  by  Dr.  Horn. 

Appended  to  the  report  is  the  "  Record  of  Entomology  for  the 
year  1H71."  From  it  we  learn  that  thirt}'  native  entomologists 
have  contributed  entomological  notes  and  papers  during  that  year. 
This  record  is  invaluable  to  entomologists,  as  showing  what  work 
has  been  done  both  in  America  and  Europe  on  our  native  species. 

♦Fourth  Annual  Koport  of  the  Trustees  of  the  Peaboily  Academy  of  Science,  for  the 
year  1871.    Salem,  1872.    8vo.  pp.  U7.    Price  75  cent8. 
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We  trust  that  entomologists  will  aid  in  supporting  this  enterprise, 
and  send  the  small  pittance  of  50  cents  asked  for  a  separate  copy. 

Birds  of  Kansas.* — The  first  edition  of  Professor  Snow's  ''Cat- 
alogue of  the  Birds  of  Kansas"  has  already  been  noticed  in  these 
pages,t  ^"^^  some  of  its  shortcomings  briefly  mentioned.  We  have 
now  the  second  edition  of  this  work,  in  which  the  deficiencies  of 
the  first  are  fully  supplied.  The  number  of  species  has  been 
raised  from  239  to  282,  and  many  typographical  and  other  errors 
amended.  Few  species  probably  now  remain  to  be  added  except 
such  as  arc  accidental  or  casual  visitors.  We  notice  that  Centro- 
cercus  nroj^hattianus  has  been  ^'icken  out,  and  that  among  the 
many  important  additions  are  Oarzetta  candidissima,  Ilerodias 
egrettdj  and  Gracnlus  Mexican us^  not  previously  reported  from 
Kansas.  The  latter  {Grctcnlus  Mexicant(s)  we  are  informed  was 
identified  by  Professor  Baird,  and  forms  the  first  known  instance 
of  its  occurrence  north  of  the  Rio  Grande.  The  nomenclature  is 
that  of  the  ninth  volume  of  the  Pacific  Railroad  Reports,  and 
hence  a  number  of  species  are  admitted  that  are  not  now  usually 
regarded  as  valid.  In  addition  to  Prof.  Snow's  own  observations, 
he  has  availed  himself  of  all  the  aid  within  his  reach,  and  has 
thus  given  us  a  highly  valuable  and  creditable  list  of  the  birds  of 
Kansas.  It  forms  a  neatl}-  printed  pan4»hlet  of  16  pages,  and 
has  a  less  number  of  typographical  errors  than  similar  brochures 
usually  have,  though  we  find  '^  Ereneutes''  printed  for  Ereunetes, 
'^  Passardla'*  for  PasserellUy  etc. — J.  A.  A. 

BOTANY. 

Fertilization  of  Yucca  by  a  Motu. —  At  the  Dubuque  meeting 
of  the  American  Association  for  the  Advancement  of  Science,  Prof. 
Rile^'  gave  an  abstract  of  a  paper  which  will  appear  in  full  in  the 
Transactions  of  the  St.  Louis  Academy  of  Science.  He  briefly 
described  the  generic  and  specific  characters  of  a  little  moth 
which  is  one  of  the  most  anomalous  known  to  entomologists.  He 
first  described  how  many  of  our  flowers,  such  as  the  Asdepias 
and  orchids,  were  curiously  constructed  so  as  to  be  incapable  of 

♦  CutaloKiic  of  the  Birds  of  Kanaap,  contributed  to  the  KanKAS  Academy  of  Sciences. 
By  Fraiik  II.  Snow,  Professor  of  Natural  lIi^to^J•  and  Meteorologj-  in  the  Univci'bity  of 
Kun^aH,  at  Lawrence.    Second  edition,  Oct.,  Ifc72.    8vo.  10  pp.    25  cents. 

t  Amor.  Nut.,  vol.  vl,  pp.  359,  482,  4b3. 
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fertilizing  themselves,  and  at  the  same  time  to  attract  insects  to  do 
it  for  them.  Dr.  Engelmaun  had  this  year  discovered  that  Yucca 
was  one  of  those  plants  which  depended  on  insects  for  fructifica- 
tion, and  Prof.  Riley  had  discovered  that  the  little  moth  in  ques- 
tion, which  he  calls  Pronuba  yuccdsella^  is  the  only  insect  which 
can  have  anything  to  do  with  this  fructification.  But  what  is  more 
interesting  in  this  case  is,  that  the  plant  not  only  depends  on  the 
assistance  of  the  moth,  but  that  the  moth,  in  turn,  is  likewise 
dependent  upon  the  plant,  since  its  larvae  live  on  the  seeds.  We 
have,  consequently,  a  mutual  interdependence  which  is  very  strik- 
ing, and  in  the  structure  of  the  female  moth  there  is  a  curious 
adaptation  of  means  to  an  encf  by  a  complete  modification  of 
parts,  and  especially  of  the  maxillary  palpi,  which  are  formed  into 
prehensile  tentacles,  by  which  she  collects  the  pollen  to  insert  it 
into  the  stigmatic  tube. 

Trees  and  Rain. —  The  influence  of  trees  upon  rains  and  the 
general  moisture  of  the  atmosphere,  which  has  been  so  much 
discussed  of  late,  receives  a  strong  illustration  from  the  island  of 
Santa  Cruz,  W.  I. 

A  friend  who  spent  the  months  of  February,  March  and  April 
last  upon  the  island  informs  me  that  when  he  was  there  twenty 
years  ago,  it  was  a  garden  df  freshness,  beauty  and  fertility. 
Woods  covered  the  hills,  trees  were  everywhere  abundant  and 
rains  were  profuse  and  frequent.  The  memory  of  its  loveliness 
called  him  there  at  the  beginning  of  the  present  year  when,  to 
his  astonishment,  he  found  about  one-third  of  the  island,  which  is 
about  twenty-five  miles  long,  an  utter  desert.  The  forests  and 
trees  generally  had  been  cut  away,  rainfalls  had  ceased  and  a 
process  of  desiccation  beginning  at  one  end  of  the  island  had 
advanced  gradually  and  irresistibly  upon  the  island,  until  for 
seven  miles  it  is  dried  and  desolate  as  the  sea-shore.  Houses  and 
beautiful  plantations  have  been  abandoned,  and  the  people  watch 
the  advance  of  desolation,  unable  to  arrest  it,  but  knowing  almost 
to  a  certain t}',  the  time  when  their  own  habitations,  their  gardens 
and  fresh  fields  will  become  a  part  of  the  waste ;  the  whole  island 
seems  doomed  to  become  a  desert. 

The  inhabitants  believe,  and  my  friend  confirms  their  opinion, 
that  this  sad  result  is  due  to  the  destruction  of  the  trees  upon  the 
island  some  years  ago. —  J.  S.  M. 
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Acer  nigrdu  with  Stipules. — Mr.  J.  F.  Mills  sends  a  branch 
of  a  black  maple  in  which  well-formed  folkiceous  stipules  are 
developed,  their  bases  adnate  to  the  petiole.  The  peculiarity  is 
confined  to  a  single  tree,  and  the  like  bos  not  been  seen  before  in 
maples,  so  far  as  we  kaow.  Mr.  Mills  should  inform  us  if  the 
peculiarity  is  reproduced  next  year. — A.  G. 

A  Seaweed  New  to  odk  Coast.  —  This  alga  (Hildenbrandla 
rosea  Kunze)  occurs  at  Mt.  Desert,  in  rocka  between  low  and  high 
water,  in  similar  situations  in  Massachusetts  Bay  (Weymouth, 
Fall  Kiver  and.  at  Nantucket),  and  probably  all  along  the  coast. 
— H.  WiLLET,A^eui  Bedford. 

Z00I.OOT. 

Embrtoloot  of  Chelifer  and  Phalanoium. —  Prof.  Metschni- 
kofT,  the  Russian  embryologist,  has  lately  publisbeil  in  Siebold  and 
Eolliker's  Zeitschrift,  an  account  of  the  embryology  of  Chelifer, 
of  which  our  C  cancroidea  (Fig.  151)  is  an  example.  He  remarks 
in  closing  "  that  in  view  of  the  great  morphological  and  anatomical 
similarity  between  Chelifer  and  the  scorpions  we  might  expect 
that  these  animals  would  be  alike  in  their 
embryological  development.     But  obser-  *' 

vation  shows  that  the  mode  of  develop- 
ment of  Chelifer  reminds  us  much  more 
of  that  of  the  lower  Arachnids,  namely, 
the  Pycuogonids, "  The  first  embryolog- 
ical occurrence,  the  segmentation  of  the 
yolk,  is  total  in  Chelifer,  as  in  the  Pyc- 
nogonids,  Pentastoma  and  Tardigrades, 
while  the  eggs  of  the  true  scorpions 
undergo  a  kind  of  partial  segmentation. 
The  most  peculiar  phase  in  the  develop- 
ment of  Chelifer,  namely,  the  formation 

of  the  larva  and  Its  raetamorphosis,  is  at  all  events  much  more 
like  the  development  of  the  Pycnogonids  than  the  scorpions.     I   > 

•  Theie  crBHturea  are  considered  aa  CroBlnceaby  perhapi  (he  mnjorlty  of  loologlMs. 
Dr.  Dohm  conrlude*  fWim  *  study  uf  their  ^brj-olPB?  that  "  The  PjenogonldiB  are 
ueitfaer  Arachnids  nor  Crustacei;  with  tbe  fbrmer  tbejr  really  havs  no  relationship, 
wlEh  Che  Intterthey  have,  a»  a  oaminoD  starting  point,  the  nanplins  form,  but  tboy  depart 
at  Ihta  point  Trom  tha  course  of  doTelopment  of  the  Crnslacea,  which  cc 
to  the  loEa  foiD). 
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now  refer  to  the  larvae  of  P^'cnogonum  and  Achelia  described  hy 
Dobrii,  and  especially  to  the  presence  of  the  yolk  within  the 
maxillse  of  the  larva  of  Chclifer,  which  circumstance  connects  it 
with  the  eiubrj'olog}'  of  Phoxichilidium. 

"It  is  remarkable  that  the  larva*  of  Chclifer  stands  still  lower 
in  its  grade  of  development  than  the  nauplius  larvie  of  Crustacea 
and  the  larvoi  of  the  above  mentioned  Pycnogonids.  It  indeed 
presents  a  nauplius  form  with  only  two  pairs  of  extremities,  but 
in  all  cases  the  second  pair  is  completely  developed  (in  the  form 
of  forked  swimming  feet)  while  the  same  only  appears  iu  the 
youngest  larva  of  Chclifer  as  a  stump-like  form. 

"In  closing  I  will  remark  that  iu  its  developmental  relations 
Chclifer  ditfers  much  more  from  the  Araneina  (spiders)  and  scor- 
pions than  Plialangium,  the  Phr^'uida;,  and  even  the  Acarina. 

"  The  writings  of  Gcrstaecker,  Claparede  and  Zalensky,  on  the 
two  last  mentioned  groups,  show  us  that  their  embryology  agrees 
in  many  points  with  that  of  the  Araneina.  I  can  say  tlie  same 
from  the  development  of  Phalangium  opilio  observed  by  me.  The 
embryo  of  this  animal  resembles  iu  its  general  features  the  well 
known  emluyos  of  spiders,  and  differs  especially  through  the  want 
of  a  (provisional)  postabdomcn,  and  the  relatively  less  develop- 
ment of  the  abdomen." 

The  last  number  of  the  "  Annales  des  Sciences  "  has  just  come 
to  liand  containing  IJalbiani's  memoir  "sur  la  dcveloppement  des 
Phah\ngides."  The  eggs  and  embryo  just  before  hatching  were 
so  nuR'h  like  those  of  spiders,  that  he  mistook  them  fur  such. 
The  earlier  stages  such  as  MetschnikotT  alludes  to  he  does  not 
seem  to  have  noticed. 

Embryology  of  the  Mykiopods. —  The  onlv  studies  on  this 
subject  of  any  special  value,  previous  to  the  researches  of  Metsch- 
nikolf,  arc  those  of  Newport  on  the  development  of  Julus  ;  but 
these  do  not  relate  to  the  earliest  changes  in  the  i^<^<^. 

In  a  note  to  tiie  paper  noticed  above,  Metschnikoff  states  that 
he  has  observed  a  new  instance  of  the  total  segmentation  of  the 
3'olk  iu  the  q^)X,  of  Polyxenua  larjurus  and  he  believes  that  this 
phenomenon  is  more  widely  distributed  in  the  insects  and  cms- 
tacea  than  we  suppose.     "  After  tiie   total    segmentation  of  the 


*The  onibryo  is  here  referred  to,  as  the  terra  larva  should  be  restricted  lo  t!te  aulauil 
after  leaving  the  egg.— Eus. 
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yolk,  transparent  cells*  separate  from  the  lower  pole  of  the  eggy 
which  indicate  the  germ.  In  this  soon  appears  a  transverse 
impression  whereby  the  germ  becomes  divided  into  two  great  divis- 
ions. Somewhat  later  the  rudiments  of  six  pairs  of  extremities 
bud  out,  of  which  the  first  pair,  the  antennae,  may  be  recognized 
by  their  larger  size.  The  embryo  presents  in  this  stage  a  great 
similarity  to  the  embryo  of  Gammarus,  especially  since  the  prim- 
itive streak  arising  from  the  germ  is  bent  bow-like  on  the  ventral 
surface.  An  amnion  is  formed  in  Polyxenus,  also  a  serous  mem- 
brane ;  only  a  few  amoeboid  cells  separate  from  the  germ,  which 
have  the  greatest  resemblance  to  the  egg-amoebaj  observed  in  the 
Acarina  by  Claparede  and  Zalensk}',  and  by  me  in  an  Araneid. 
The  germ  and  embryo  of  Polyxenus  originate  from  two  layers, 
which  correspond  to  the  first  two  germ  membranes  of  the  scor- 
pions and  other  articulates." 

The  Kingbird  or  Bee  Martin. —  In  the  rural  life  of  American 
boys  it  is  always  with  pleasure  that  the  frequent  scene  is  beheld  of 
the  kingbird  {Tyrannus  CaroUnensis  Baird)  attacking  the  crow; 
oftentimes  we  have  seen  this  pluckj^  little  creature  pursue  this 
great  fellow,  and  alighting  on  its  back  ''  peg  into"  the  great  lub- 
ber, making  it  squeak  in  pain  and  terror,  to  our  juvenile  delight. 
This  sort  of  persecution  every  crow  must  expect  that  unwittingly 
passes  within  a  few  yards  of  a  kingbird*s  nest ;  and  so  invete- 
rate is  the  antipathy  of  these  little  tyrants,  that  frequently  I  have 
seen  three  of  them  pursuing  a  luckless  crow,  who  was  winging  a 
retreat  at  the  highest  rate  of  speed  he  could  command.  I  have 
come  to  the  conclusion  that  Tyrannus  is  not  a  kingly  bird,  but  just 
as  mean,  and  capable  of  as  small  dealings  as  some  other  folks. 
In  fact,  his  sallies  after  the  crow  are  for  the  most  part  actuated  by 
a  spirit  of  persecution,  and  in  no  sense  is  he  a  knight-errant  in  pur- 
suit of  some  dark  giant  oppression.  He  is  a  mean,  quarrelsome, 
contentious,  selfish,  unprincipled  little  fellow,  and  my  admiration 
of  him  has  gone  plump  down  to  zero.  I  had  occasion  a  few  days 
ago  to  visit  my  friend  Captain  Swan  of  Forked  River,  Ocean 
County,  New  Jersey.  Opposite  his  house  is  a  pleasant  little 
grove  with  croquet  ground,  etc.  The  trees  are  bountifully  sup- 
plied with  bird  houses,  and  the  birds  find  in  the  captain  a  pro- 
tector. He  showed  me  a  nest  in  the  crotch  of  a  maple  tree,  and 
said  that  he  and  his  family  had  watched  with  great  interest  a  pair 
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of  robins  build  it.  All  the  time  of  nidification  eagerly  watching 
the  progress  was  a  pair  of  kingbirds.  Just  as  soon  as  the  nest 
was  completed  these  royal  t^-rants  took  possession.  Of  connje 
there  was  a  determined  remonstrance  from  Mr.  and  Mrs.  'fitnhis 
migratorhts^  who  had  no  notion  of  being  thus  summarily  ousted 
from  a  home  which  with  hard  labor  they  themselves  had  just  built. 
But  this  king  and  queen  Tyrannus  conclusively  settled  the  dispute 
by  showing  that  miglit  makes  right,  and  Mr.  and  Mrs.  liobin 
withdrew,  as  the  only  way  to  save  their  bacon.  Having  thus 
'*  jumped  the  claim,"  the  kingbirds  took  possession,  and  raise^l  a 
brood  of  young  in  peace.  One  of  the  3'oung  ladies  felt  her  sense 
of  justice  so  outraged  that  she  wanted  to  rout  the  invaders  with  a 
broom ;  but  the  captain  interfered,  and  they  were  undisturl)e<1. 
The  very  noticeable  fact  is  tiiat  these  ornithic  scamps  kept  prying 
around,  watching  with  genuine  royal  indolence  the  progress  of 
the  labors  of  the  busy  unsuspecting  builders ;  then  when  all  was 
finished,  with  true  kingly  impudence  they  took  possession  as  of 
royal  right. — Samuel  Lockwood. 

AuAcnxACTis  THE  YouNG  OF  Edwardsia. — Tlic  gcnus  Araclmao- 
tis  established  by  Sars  for  a  small  floating  Actinia  has  been  studie<l 
by  Busch  and  myself  who  came  to  the  conclusion  that  it  probably 
was  the  pelagic  stage  of  an  Actinoid  allied  to  Cerianthus.  During 
the  last  summer  I  have  succeeded  in  raisinjj:  from  younj?  Arach- 
nactis  (like  those  described  and  fijjnred  bv  me  in  the  l^oceedinics  of 
the  Boston  Society  of  Natural  History)  somewhat  older  stages, 
and  to  keep  them  alive  till  they  lost  their  pelagic  habits,  and  re- 
mained more  or  less  stationary  on  the  bottom,  creeping  slowly 
along  by  moans  of  their  tentacles  on  the  elongated  column. 

The  changes  observed  in  the  older  stages  of  Arachnactis  consist 
of  the  gradual  resorption  of  the  embryonic  cells  at  the  posterior 
extremity  of  the  column,  the  increase  of  the  number  of  tentacles, 
taking  place  in  pairs  at  one  extremity  of  the  longitudinal  axis  of 
the  disk,  the  elon<jration  of  the  column,  the  increase  in  size  of  the 
ovaries,  the  differentiation  of  the  column  into  an  anterior  part 
where  the  partitions  are  situated,  becoming  externally  more  and 
more  corrui]^ated  transversally  with  advancin":  aijje,  this  anterior 
part  being  comparatively  capable  of  but  slight  expansion  and 
contraction,  and  a  posterior  part  of  the  column  capable  of  great 
expansion  and  contraction,  especially  at  the  ver}-  extremity  of  the 
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column.  In  fact  the  Arachnactis  has  now  become  a  cliniiuutive 
Edwardsia,  with  eight  partitions  from  which  are  suspended  ovaries 
of  different  lengths,  as  we  find  them  in  Edwardsia.* — A.  Agassiz. 

Swamp  Rabbit  (Lopus  Aquaticns), — This  is  a  widely  distributed 
species.  It  a])0und8  in  the  canebrakes  of  Alabama,  Mississippi, 
Louisiana,  Arkansas  and  Texas.  It  is  found  in  the  portion  of 
country  I  have  named,  on  all  the  watercourses,  even  on  the  little 
branches,  rarely  on  uplands.  Its  Hesh  is  considered  the  best,  most 
digestible  and  most  nutritious  of  all  the  small  game.  In  sugar-cane 
countries  it  subsists  principally'  on  the  leaves  of  the  cane.  To 
procure  the  leaves  of  the  tall  cane,  the  rabbits  will  stand  on  their 
hind  feet  and  cut  the  cane  in  two  about  fifteen  inches  from  the 
ground.  Being  surrounded  on  all  sides  with  other  canes,  the  stalk 
cannot  fall,  but  dropping  straight  down  b}-  the  side  of  the  stump  it 
remains  standing,  when  the  rabbit  stands  up  again  and  cuts  it  off  as 
in  the  first  instance,  when  it  drops  a  second  time,  and  so  on,  the  ani- 
mal continues  to  cut  off  fifteen  inch  sections  until  the  top  of  the 
cane  with  its  leaves  comes  down  low  enough  to  allow  the  rabbit  to 
feed  <m  it.  Many  of  these  little  piles  of  cut  up  cane  are  seen  in  the 
cany  bottoms^  of  the  rivers  and  creeks  of  Mississippi.  Here  in 
Texas  where  there  is  no  cane,  it  feeds  on  various  grasses  and  some 
of  the  wild  herbage.  Like  the  old  field  rabbit,  when  chased  bv  doers 
it  seeks  refuge  in  hollow  trees,  holes  in  the  ground,  etc.  When  it  is 
captured  it  squeals  fearfully  and  its  heart  beats  audibly. — (fideon 
LixCECUM,  Jy>ng  Point,  I'exas, —  Com  m  u n iraled  hij  the  Sm ithaon lan 
Institution. 

The  Salt  Lake  Crustacean. —  A  peculiarity  of  the  little  crus- 
tacean (ArtemiafertiliH  Verrill),  living  in  the  waters  of  Salt  Lake, 
which  ought  to  be  noticed  is  that  of  its  congregating  in  masses  of 
strange  appearance  in  the  water.  When  the  masses  are  small 
Ihoy  sometimes  stretch  out  so  as  to  have  the  form  of  a  serpent. 
At  other  times  they  represent  rings,  globes  and  various  irregular 
figures.  A  gentle  breeze  does  not  alfect  the  water  filled  by  Arte- 
mia,  so  that  while  the  water  on  all  sides  of  these  dense  congrega- 
tions is  slightly  milled,  that  which  they  occupy  remains  as  if 
covered  by  oil,  thus  indicating  the  figure  of  the  mass.     My  atten- 

•  Though  thiK  ])oint  han  not  bcdii  incntiDnetl  before,  nor  tlio  irr«'>?^iilar  number  of 
tcnt.'urle.r  varying  from  elKbtt'on  to  thirty-two  in  largo  si»c.M'imonf  of  KilwanUia,  sliow- 
ing  t!iat  the  development  of  (he  tentacles  has  nothing  in  common  with  the  cyclical 
development  of  the  tentacles  of  Madroporariaus. 
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tion  was  called  to  them  by  seeing  on  the  surface  the  figure  of 
a  great  serpent  io  one  place,  and  in  another  what  appeare<l  to  be  a 
small  stream  of  comparatively  still  water  flowing  out  through  the 
lake. 

Though  1  wa<Ied  out  to,  and  throngh,  tliose  immense  iKxlicti,  1 
could  not  positively  ascertain  tliat  the  individuals  ircrc  travelling 
in  a  common  direction  ;  the  time  was  too  short  to  <k'tcnnine  this, 
yet  I  think  it  is  the  fact. — S.  W.  Gaumas. 

A  COLOSSAL  Octopus. —  A  letter  just  received  Ttom  Mr.  J.  H. 
Geoqfe  of  Nassau,  N.  P.,  Bahamas,  mentions  a  huge  Octopua 
ten  feet  long,  each  arm  measuring  five  feet ;  the  weight  was  esti- 
mated at  between  two  hundred  and  three  hundred  pounds.  The 
monster  was  found  dead  upon  the  beach,  and  bore  marks  of  injui^-. 


Mr.  Geoi^e  adds  "this  is  the  first  specimen  I  have  seen  (hiring 
twenty-seven  years  residence  in  Bahamas,  but  they  are  known  here 
traditionally  of  immense  size."  —  B,  G.  Welder, 

[We  add  a  figure  (152)  of  a  Drazilian   species  of  Octopus. 

—  Eds.] 

Texas  Field  Mouse  {Reitkrodon  CaroUnensUJ). — This  is  a  very 
small  mouse,  found  in  the  cornfields.  They  are  not  verj-  abundant. 
They  dig  little  holes  in  the  groimd,  under  the  side  of  a  rock  or  tufl 
of  grass,  where  they  breed  their  young  in  e.\ceedinglj-  soft  beds 
made  of  finely  sbrc<l  grass.      It  is  occasionally  found,  where   a 
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hill  of  corn  has  been  broken  down,  that  these  small  creatures  have 
entered  the  shuck,  shelled  off  the  grains,  cut  out  the  heart  very 
neatly,  leaving  the  com  in  a  little  heap  at  one  side,  looking  almost 
as  if  it  had  not  been  touched.  Where  corn  has  been  planted  along- 
side of  a  meadow,  their  sign  is  more  frequently  met  with,  but  never 
to  an  extent  to  cause  the  farmer  to  feel  any  uneasiness  on  the 
subject. — Gideon  Lincecum,  Texas. — Communicated  by  the  Smith- 
sonian  Institution, 

Marine  Crustacea  in  Lake  Micoigan.  Correction.  —  I 
desire  to  correct  an  unfortunate  error  in  an  article  on  the  Mammoth 
Cave  and  its  inhabitants  (vol.  v,  p.  752,  lines  6,  7),  and  in  the 
separately  printed  little  work  "  Life  in  the  Mammoth  Cave.'*  I 
there  state  that  a  species  representing  Idotea  entoman^  found  living 
in  the  Swedish  lakes,  had  been  detected  by  Dr.  Stimpson  at  the 
bottom  of  Lake  Michigan.  In  fact  no  crustacean  of  the  family 
to  which  Idotea  belongs  is  known  to  exist  in  our  Great  Lakes,  nor 
did  Dr.  Stimpson  mention  this  genus. — A.  S.  Packard,  Jr. 

Albino  Deer. —  A  few  days  since  Henry  Wilson  of  Cape  Grove, 
a  short  distance  from  here,  killed  an  albino  deer.  The  head,  neck 
and  tail  were  pure  white,  while  the  upper  portions  of  the  body  and 
back  were  so  nearly  white  that  you  could  hardly  see  the  spots. 
The  animal  was  a  fawn  of  our  common  Virginia  deer,  and  about 
three  months  old.  Its  eyes  were  also  white. —  Ciias.  H.  Nauman, 
Titusiria  P.  0.,  Volusia  Co.,  Fla. 


Q  E  O  L  O  Q  Y. 

The  Proboscidians  of  the  American  Eocene. — During  the  past 
summer,  Prof.  Cope,  in  charge  of  a  division  of  Dr.  F.  V.  llayden*s 
Geological  Survey  of  the  territories,  explored  the  palaeontology  of 
the  Eocene  beds  of  Wyoming  Territory.  He  obtained  many 
species  of  plants,  mollusks  and  insects,  and  eight}'  species  of 
Vertebrata,  of  which  some  fifty  are  new  to  science. 

One  of  the  most  important  of  the  discoveries  made  was  the 
determination  of  the  type .  of  proboscidians  prevalent  in  that 
period.  This  is  exceedingly  peculiar  and  anomalous  in  many 
respects.  Proboscidian  limbs  are  associated  with  a  dentition  of 
the  same  type,  when  the  number  and  position  of  the  teeth  are 
considered.     Thus  a  huge  external  incisor  only  occupies  the  front 
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of  tin*  npiMT  j:iw  (pn*in:i\ill:iry  l»oiJf)  :  thiTi*  i*»  ii«»  rtuiiin-.  ar.  ! 
\\\v  inohirs  nn»  I'rw.  'I*ln»  itifi^or  !•<  slmrtrr  tlinn  in  tli**  iii;t-T«-i-ii«, 
otc,  aiiil  i»*  (•oinpn'--«'il.  tn'iif'liMtit,  ami  rf<*iir\r«l.  r<>rtiiiii'.'  :i  ii--—? 
forini<l:iM(' \vr:i|>i>ii.  Tin*  \zrv:\\  |M(Mili:u'ity  is  -mi  in  tli^-  -trs.-  ••!'• 
of  tln»  iii(il:ir>«,  wlii«'li  is  nearly  tliat  of  llithm'^'hnt  ('•i|m*.  ati  .i..j"l 
IVrissoilac-tN  I,  'I'liis  typ**  in,  |io\vi*\cr.  ;rraih'i|  into  an  a|>|ii'-f  !;  '•• 
DiniitlH'riinn  in  an«>tltt*r  I*t'ii«»«*iMlartyl,  yhtnhi^fh»nl»»n  {  **\-*  .  •/ 
which  niorr  l>ch)\v. 

Th*- ly|K'  s|KM'i4»s  <»f  tlii**  «;rou|».  ralli»«l  l>y  Prof.  Cojh*  /-.'-.^.i*  "■     • 
t'tn'ttnfu.1,  is  :is  lap^r  a**  tht*  ln<lian  rlrpliant,  hut   stiHnl   hiut-r,  h.i\- 
inir  prMiHirtinn**  nmn*  lik**  t!n*  ihinoffro*;.     Th**  rloiii::ii«'  f. .r:ii  ■  f 
tilt'  ri'aniuni  a<l«h''l  to  thi-   t-cM'iiihhiin'«*.     Tlit*  |i|iyoi<>:^n«»iii\    «:&• 
viTv  piMMiliar.     On  i-ithtT  sjih*  of  th«'  front,  ahoxi-  vuvU  ••rl-it.  r.t^ 
a   Moiit    ii«>rn,   it<n   hasr    ('«>ntinn<tiis   with    tliat   of   it-    nt:itt-.       I ..« 
iinnimsi'ly   prolont^i.t]   nasal   Imnr**  o^nhnii:;  thi*  pn'Miaviliirv  .  *• 
in  thr  rhin<M'fios,  an<I   **upp<irt(*il  on  rarh  -i<h-  near  tli«-  «-\!ri  iu-.?x 
a  uia^sixi*  r4'\iTt«'iI    <.h«i\rl-shaptMl   pri>1nhi'ran<'«>,  uhirli  (iintt'i    .i'. 
an  Mprn  an;jh*  with  it**  fl•llo\^  on  the  niiildh'  linr  in  fntnt. 

'I'lii'^r  li.Tists  nni^t  haxo  Vivvtl  in  h«*riU.  liki*  th«*  «*lv|i!i-»ii*  ■■*' 
t<Hi|ay,  jii«li^ini;  fn»in  thi*  ahnn'l:in4'«'  of  th«'ir  remain'*.  n«i  !•  -•  i*.\\ 
\\svul\-\\\v  or  thiitx  in<ii\iihi:iN  liaxini;  hit  t!nir  Uin»-  w.v  :. 
a«»htiit  ■lix>t:ni<'>' tif  one  itf  th«*  raiiip>  of  the  pal  t  \ .  Ihi***  *|  «  ** 
Wi'fi'  iti^l iii<^ui*<h«-«l  ;    /-'.  i'"rn"f"s^  I',  hto^tf >'.•*,  .iii'l  f\.  }  ■•  ^« 

I'JM'  M*-iinl»!:iii«i'  i»f  thf  tii*»k'»  to  «'.iiiiiir   t«i  th   i«»  •»in  h  a-*  •••  :.  .■  • 
iii«hi<-<-«I  :i  I:iti-   :iiith<»r  t«»  haxf   h:i-t  i|  th«'  ih  -iiipliMit  ••!'  a  oii|  |    '•• 
4'ariiix  I'll-  ol"  hiij«-  pioportii»n<*  iiii  oiu*  i»f  thrin. 


'I'm    \i:mi  i»  Mi  i  xi.m|'|1o|h»n.      Thi-*  I-*  an  rxtim  t  *»  h!-t«H  -l  iiii^- 
lati    ih-   ••xin-l    *.x    l*it»f.   l'«'pi'   in   th«'   hi\xv»t    ni    "«tr»i!i     IC:*i: 
•  h\  i"*!*'!!  "f  t  hi-  l^H.h««»f  \N  N  Mitjiiii;.      'I'ln' tiiilv  -«i.i  i  h-,   I«»«;!.  i    ma* 
n:iiiii>i    U.  •I,-..,  !*■  «.      It  pi  I- -^i  ■•.•«»•■  I  a  full  '•rri*-*  ff -i\  ••iip«  n*-r   ■: 
<«iii  ..  :iii<i  li.tl  a  li)iiiii>l:(M(-  Kiiil>  -likr  «-:(niiii'.  ^^ith  «  itttiii.:  ••I^-i  «  .1      > 
aifl-H'^*    **:i  i:jt«iul»i    r.irr.        Tin    pi'ilin  ilais  :ui*  |ik«-  lh«"-»'  ••?   |l»r'j 
ni«-l";i.    '.  '  ..  \>iJ!i  ♦•II'    iMilri    !'•  .i-.nt,   xxhilf  ihr   iih»l.ii'»   'i:*?.  r 
h.i\  :ti.:  '],»■  «  •  111"!  .t  !•  i\\  rn".t  ••!  tin-  -in::h'  rirsifiil  ^ip.ii  iti'i  i-ii  • : 
Mill'  :     -.  h    ••!     thi'    t«>  ith.    ttni^    pi  •»  hi*  Iiil;    txxo   «ii)ip:ii  .iJh  ]     if*** 
111*     !"'Ai|    pli  Miol.il -^  ai  •-  ■<itl^iil:il    Ml  p'*-**-*-!!!!!  nn«-  «'li  *i  t  li!,  %%  ;M:    \ 
I II  llllf  li!  il    ^••••li«l    I'X    it-*    -t'ir.         I  Iii'l    ilir|i:i'«v»    in   pl«»|»«»lll"lt*   «   ■ 
till    |«.^«ii<.i|   f.illi  till  Mil  till-  la^t   iiiIVmii'I   lih>lai  tin   tuo  ;iri-  n*  .f    . 
ri|ii.iii\    'hx  th'pi  •!.      All«-inatr    liiliii'*   air   h«»\\t*\tTt»n    Ur.»   !•-•!.. 
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reduced  and  rudimental,  leaving  a  parallel  two-crested  tooth,  ap- 
proaching a  Tapia  or  Dinotherium.  There  were  probably  tusks  in 
the  lower  jaw. 

The  animal  was  about  the  size  of  the  rhinoceros  and  constituted 
another  addition  to  the  well-armed  ungulates  of  the  Wyoming 
Eocene.  The  transitional  forms  seen  in  its  tooth  structure  consti- 
tute a  point  of  especial  interest. 

The  Fisii-BEDS  of  Osino,  Nevada.  —  Investigations  into  the 
geology  of  Nevada,  conducted  during  the  present  season  by  Prof. 
Cope,  of  Dr.  llayden's  Geological  Survey,  have  resulted  in  the  dis- 
covery of  an  extensive  lake  basin,  which  was  filled  with  fresh  water 
during  some  of-  the  Tertiary  periods.  Its  deposits  were  thrown 
into  lines  of  upheaval  by  the  elevation  of  the  Ruby  Mountain 
Range,  and  the  North  Humboldt  River  traverses  the  deepest  por- 
tion of  the  old  lake.  The  Humboldt  River  Sink  is  its  last  rem- 
nant, bearing  the  same  relation  to  the  Humboldt  River  as  the 
Great  Salt  Lake  to  the  Bear  River  of  Utah. 

The  strata  are  in  many  places  exceedingl}^  thin  and  paper-like, 
resembling  the  braun  kohle  of  Prussia.  Two  seams  of  a  cannel- 
like  coal,  of  about  three  feet  each  in  thickness,  have  been  exposed 
by  excavations.  This  is  the  most  western  locality  for  coal  east 
of  the  Sierra  Nevada.  The  shales  contain  great  numbers  of  fos- 
sil fishes,  insects,  plants,  etc.  The  fishes  are  all  of  fresh  water 
types ;  one  of  them  is  related  to  the  existing  type  of  Catostoviidte 
(sucker),  and  has  been  called  Amyzon  mentale.  It  is  a  sucker 
with  the  sucking  mouth  "left  out  ;'*  that  part  resembling  its  proto- 
type in  ordinary  fishes.  Another  species  is  related  to  the  ''Bull- 
minnows"  (Ci/prhiodontidcp),  but  differs  from  known  genera  in 
having  bristle-like  bodies  instead  of  ordinary  scales.  It  is  called 
Trichophanes  hiajis.  The  insects  are  chiefly  mosquitoes  and  long- 
legged  flies  (Tipula). 

The  age  of  the  beds  was  thought  to  be  Green  River  or  Lower 
Eocene. 

On  the  northern  ridge  bordering  the  Humboldt  valley,  Nevada, 
there  are  completely  opalized  portions  of  trunks  of  trees  which 
were  at  least  five  feet  in  diameter.  The  ground  is  strewn  with 
black,  yellow,  red,  purple  or  porcelain-white  colored  fragments. 
The  age  of  the  remains  is  probably  Tertiary  and  the  trees  are 
mostly  dicotyledons. 


ANTHROPOLOGY. 

Antiquity  of  Man  in  America. — The  discoveries  that  arc  con- 
stantly being  made  in  this  country  are  proving  that  man  ex- 
isted on  this  continent  as  far  back  in  geological  time  as  on  the 
European  continent ;  and  it  even  seems  that  America,  really  the 
old  world  geologically,  will  soon  prove  to  be  the  birthplace  of 
the  earliest  race  of  man.  One  of  the  late  and  important  diHcov- 
eries  is  that  by  Mr.  E.  L.  Berthoud,  which  is  given  in  full,  with  a 
map,  in  the  Proceedings  of  the  Philadelphia  Academy  of  Sciences 
for  1872,  p.  4G.  Mr.  Berthoud  there  reports  the  discover^'  of  an- 
cient fireplaces,  nide  stone  monuments,  and  implements  of  stone 
in  great  number  and  variety,  in  several  places  along  Crow  Crock  in 
Colorado,  and  also  on  several  other  rivers  in  the  vicinity.  These 
fireplaces  indicate  several  ancient  sites  of  an  unknown  race  differ- 
ing entirely  from  the  mound-builders  and  the  present  Indians, 
while  the  shells  and  other  fossils  found  with  the  remains  make  it 
quite  certain  that  the  deposit  in  which  the  ancient  sites  are  found 
is  as  old  as  the  Pliocene  and  perhaps  as  the  Miocene.  As  the 
fossil  shells  found  with  the  relics  of  man  are  of  estuary  forms,  and 
as  the  sites  of  the  ancient  towns  are  on  extended  points  of  land 
and  at  the  base  of  the  ridges  or  bluffs,  Mr.  Berthoud  thinks  the 
evidence  is  strongly  in  favor  of  the  locations  having  been  near 
some  ancient  fresh  water  lake,  whose  vestiges  the  present  topog- 
raphy of  the  region  favors. 

MICROSCOPY. 

Fungous  Growth  in  Shells. — "In  a  paper  read  l>efore  the 
Manchester  Philosophical  Society  on  the  2Gth  of  February',  Mr. 
Mark  Stirrup  exhibited  sections  of  shells  of  mollusca,  showing 
so-called  fungoid  growths.  lie  referred  to  Dr.  Carpenter's  report 
on  shell  structure,  presented  to  the  meeting  of  the  British  Associa- 
tion in  1844,  in  which  especial  mention  is  made  of  a  tubular  struc- 
ture in  certain  shells,  Anomia  being  cited  as  a  characteristic  ex- 
ample. In  the  last  edition  of  'The  Microscope,'  Dr.  Carpenter 
he  said,  withdraws  his  former  explanation  of  this  structure,  and 
now  refers  it  to  the  parasitic  action  of  a  fungus.     Mr.  Stirrup 

showed  sections  of  this  shell  penetrated  by  tubuli  from  the  outer 
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to  the  inner  layers  of  the  shell,  and  it  is  m>on  the  inner  layer  that 
the  curious  appearances  of  sporangia,  with  slightly-branched  fila- 
mentous processes  proceeding  from  them,  present  themselves.  The 
parasitic  view  is  strengthened  by  the  fact  that  these  markings  are 
not  found  in  all  parts  of  the  shell,  and  are  certainly  accidental. 
Professor  K6 Hiker  maintains  the  fungoid  nature  of  these  tubuli  in 
shells  as  well  as  in  other  hard  tissues  of  animals,  as  fish  scales,  etc. 
Mr.  Wedl,  another  investigator,  considers  the  tubuli  in  all  bivalves 
as  produced  by  vegetable  parasites,  and  that  no  otiier  interpreta- 
tion can  be  given.  This  view  does  not  seem  to  be  borne  out  bj- 
the  section  of  another  shell  which  was  exhibited.  Area  navicular 
in  which  the  tubuli  are  always  present  forming  an  integrant  part ; 
they  are  disposed  in  a  straight  and  tolerably  regular  manner  be- 
tween the  ridges  of  the  shell ;  moreover,  they  have  neitiier  the 
irregularly  branched  structure  nor  the  sporangia."  —  Monthly  Mi- 
croscopical  Journal. 

Advancing  Definition  of  Objectives. — ToUeshas  latelv  made 
a  T^  immersion  objective  for  the  United  States  Army  Medical  Mu- 
seum, with  which  Dr.  Woodward  has  produced  photographic  prints 
(of  Nobert*s  bands)  that  far  excel  any  previous  work  of  the  same 
kind.  The  transparencies  on  glass  are  remarkably'  clear,  and 
the  paper  prints  give  the  lines  in  such  a  startling  appearance 
of  relief  that  it  is  difficult,  even  after  feeling  of  the  paper,  to 
realize  that  the  lines  and  the  spaces  between  them  are  all  printed 
on  the  same  plane.  This  lens  seems  likelj-  to  replace  the  now 
famous  ^^  as  a  standard  of  comparison,  the  first  appeal  trnd  the 
last,  for  high-power  lenses  of  great  pretensions  for  oblique-light 
work.  If  any  maker  has  made  or  can  make,  of  which  last  there  is 
no  doubt,  a  lens  that  will  define  Nobert's  lines  better  than  this,  he 
will  confer  a  favor  by  presenting  to  the  world  proof  of  the  fact. 
The  following  note  from  Dr.  Woodward  explains  itself. 

Resolution  of  Noijert's  Band.  —  I  desire  to  make  public  the 
fact  that,  since  February,  1872, 1  have  received  for  inspection  from 
Mr.  R.  15.  Tolles  of  Boston,  several  objectives  ranging  from  j\^ 
to  Ty'j  (maker's  nomenclature)  which  resolved  the  niueteentii  band 
of  the  Nobert's  plate  in  my  hands.  Last  month  I  received  from 
Mr.  Tolles  an  objective  made  to  fill  an  order  of  long  standing  for 
the  Army  Medical  Museum.  The  immersion  front  of  this  objec- 
tive (marked  j^  by  the  maker)  separates  the  lines  of  Nobert's 
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plate,  from  the  lowest  to  the  hujhest  band^  more  aathfartoriJy  than 
any  object ive  I  have  hitherto  tried.  I  must  also  give  its  perform- 
ance on  Amphiphfura  pellncida  by  lamp  liglit  the  preference  over 
any  similar  work  I  have  clone  or  witnesHed.  The  price  of  this 
objective  was  one  hundred  and  seventj'-live  dollars. 

I  send  herewith  some  glass  transparencies  from  negatives  of  the 
nineteenth  l)and,  taken  by  this  leus,  together  with  some  pa}K*r 
prints  of  the  several  groups  of  the  plate. — J.  J.  Wooi>waiii>, 
Washington^  Sejtt.  3d. 

Photo-mkchanical  Pkin'tinc;. — In  the  September  number  of  the 
Naturalist  is  an  article  under  this  caption,  giving  some  of  Dr. 
"Woodward's  ideas,  and  an  editorial  dissent  from  them.  Now  thin 
difference  of  opinion  relates  to  a  point  that  ought  to  be  settled 
by  the  judgment  of  microscopists,  and  I  write  this  for  the  pur- 
pose of  calling  for  their  views  of  the  question.  I  quote  from  tlie 
article:  "Even  the  microscopist  himself,  being  unable  to  repre- 
sent all  that  he  sees,  is  obliged  to  select  what  he  conceives  to  be 
of  importance,  and  thus  represi^nts  his  own  theories  rather  than 
severe  facts"  {Dr.  Woodward).  The  comn.ent  is  [*'If,  however, 
his  theories  are  correct,  and  his  delineation  skilful,  this  very  power 
of  selection  and  construction  enables  him  to  give  a  distinctness 
and  completeness  which  is  lacked  by  the  photographic  camera.*'] 

Here  are  two  almost  opposite  principles  of  illustration  in  ipics- 
tion.  AVhich  should  be  the  governing  one?  What  is  the  object 
of  the  pictures?  Obviously  there  are  two;  one  for  exi)lanatioii 
of  the  observer's  theories ;  the  other,  that  other  observers  nuiy 
in  repeating  the  observation  be  guided  by  and  recognize  what 
the  first  one  had  seen,  and  this  I  consider  the  all-important  ob- 
ject of  ''figures."  If  the  observer  draws  only  what  he  thinks  im- 
portant, he  must  almost  invariably  make  a  picture  quite  tlitlcr- 
ent  from  the  one  seen  in  the  microscope  —  he  has  omitted  what 
he  deemed  the  unimportant  parts  —  and  the  pupil  trying  to  fol- 
low him  finds  the  actual  appearance  so  different  that  he  does  n<»t 
recojrnize  it  as  the  same.  No  doubt  manv  of  the  misunderstand- 
ings  or  differences  of  opinions  among  microscopists  have  origi- 
nated from  this  very  defect  of  published  figures,  which  have  been 
taken  to  be  what  they  purported  to  be,  representations  of  what 
was  actually  seen  —  ''if  his  tiieories  are  correct;"  but  if  his 
theories   are  wrong  then  his  skilful  delineation    has  only  mi&led 
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his  readers.  But  if  the  draughtsman  publishes  his  figure  as  ex- 
plicitly as  his  theory,  not  as  the  representation  of  the  '*  severe 
fact,"  then  he  will  be  understood. 

On  the  other  hand,  the  camera  represents  exactly  what  may 
be  seen  by  any  other  observer,  using  the  same  apjMances  (which 
should  in  all  cases  be  described)  and  the  student  can  draw  his  own 
conclusions  from  the  picture  as  to  the  soundness  of  the  theories 
advocated.  But  then  it  must  be  remembered  that  a  photograph 
can  represent  only  one  view  of  an  object,  while  the  observer  by 
changing  the  focus  of  his  instrument  obtains  a  new  view  at  each 
movement  of  the  screw.  With  the  high  power  lenses  now  in  nsc, 
these  differing  views  are  all  important  for  correctly  understanding 
almost  any  object.  Therefore  scarcely  anytliing  can  be  properly 
illustrated  by  one  photograph.  Many  objects  must  require  several. 
— C.  8. 

This  inflexible  limitation  of  the  photographic  view  to  one  sec- 
tion or  plane  of  the  object,  is  evidently  one  of  the  points  re- 
ferred to  in  the  criticism  quoted  above,  which,  without  referring 
to  photography  as  a  means  of  proof  of  alleged  observations,  or  of 
submitting  observations  to  investigators  for  criticism  or  deduction, 
only  suggested  that  for  communicating  well  ascertained  facts  a 
skilful  delineation  may  contain  more  information  than  any  avail- 
able number  of  photographic  representations.  A  good  drawing, 
as  intimated  by  Dr.  Beale,  may  often  supply  the  place  of  a  long 
and  unread  verbal  description. 

The  Submeksion  Microscope.  —  Mr.  Richards  has  presented 
to  the  Ko^al  Microscopical  Society  an  adjustable  submersion  tube 
which  can  be  attached  to  any  objective,  thus  avoiding  the  neces- 
sity of  having  a  tube  specially  fitted  to  each  objective  which  is  to 
be  used  in  this  manner. 

Dr.  Dudgeon's  paper  in  the  "  Quarterly  Journal  of  Microscopi- 
cal Science  "  for  July,  1871,  seems  to  claim  originality  for  the  idea 
of  a  submersion  arrangement,  but  Mr.  Richards  and  others  have 
called  it  Mr.  Stephenson's  plan.  We  hope  our  London  contempo- 
raries will  settle  this  question  of  priority,  and  give  us  the  facts 
immediately.  All  the  submersion  arrangements  are  but  slight  va- 
riations of  a  single  idea,  and  that  for  the  present  we  credit  to  Dr. 
Dudgeon. 

The  Micro-pa:j|tograph.  —  Mr.  Isaac  Roberts  publishes  in  the 
July  number  of  the  "  Monthly  Microscopical  Journal "  an  illus- 


780 


MICROSCOPY. 


trated  description  of  a  most  important  piece  of  apparatus.  He  un- 
dertakes to  avoid  the  difficulties  of  the  methwl  of  drawing  by  the 
camera  hicida  by  substituting  an  instrument  (Fig.  153)  which  shall 
present  a  fixed  though  large  ratio  between  the  movements  of  the 
pencil  point  on  the  paper  and  of  a  given  point  in  the  focus  of 
the  eye-lens  of  the  ocular.  A  method  previously  in  use  and  very 
easily  used,  for  enlarging  or  reducing  drawings  is  combined  now, 
for  the  first  time,  with  the  microscope.  Two  parallelograms  of 
light  rods  are  constructed  having  their  adjacent  sides  inflexibly 
connected  with  each  other.  All  the  intersections  of  the  sides  are 
pivoted  so  as  to  have  a  free  horizontal  motion,  and  the  intcrsec- 

Flg,  153. 


tion  of  the  two  parallelograms  is  made  a  fixed  point  by  screwing 
it  to  a  brass  plate  which  slides  into  the  ocular  in  the  usual  posi- 
tion of  a  micrometer.  The  pivot  at  the  outer  end  of  the  large 
parallelogram  carries  a  pencil,  and  in  the  corresponding  position 
in  the  small  one  is  a  glass  plate  with  cross-lines  ruled  upon  it. 
When  in  use  in  the  microscope  the  cross-lines  are  in  focus  of  the 
e3x»-lens,  and  the  pencil  rests  upon  a  sheet  of  paper  suitably 
supported  near  the  top  of  tiie  compound  body.  The  pencil  is  to 
be  so  moved  as  to  cause  the  intersection  of  the  cross-lines  to  pass 
over  the  parts  of  the  object  desired  to  be  delineated.  Such  a 
drawing  would  probably  surpass  in  accuracy  any  other  that  could 
be  made. 
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Mounting  Tissues  in  Balsam.  —  Portions  of  thin  membranes, 
or  of  other  tissues,  especially  when  stained  with  carmine,  silver 
or  gold,  may  be  transferred  through  alcohol  to  balsam  by  the 
following  method  described  by  Dr.  J.  J .  Woodward.  The  prepa- 
rations are  examined  in  glycerine  on  a  glass  slide  and  under  a 
thin  glass  cover,  and  they  may  be  kept  in  this  condition,  without 
further  preparation,  for  several  weeks.  When  one  is  to  be  perma- 
nently preserved  the  cover  is  to  be  fastened  down  by  a  spring  clip, 
and  the  whole  arrangement  immersed  in  seventy-five  per  cent, 
alcohol  for  a  few  days  ;  after  which  it  is  transferred,  for  the  same 
length  of  time,  to  absolute  alcohol.  The  object  may  then  be 
removed  from  its  position  imder  the  cover,  and  it  will  be  found 
sufficiently  dehydrated  to  be  mounted  in  balsam  in  the  ordinary 
y^ny.  By  this  transfer  to  balsam,  permanency  is  gained  and  cor- 
rugation and  distortion  are  reduced  to  a  minimum. 

Mounting  Tissues  in  Dammar  Varnish.  —  Dr.  J.  W.  S.  Arnold 
transfers  sections  of  stained  tissues  from  water  to  seventy-five  per 
cent,  alcohol.  After  soaking  ten  or  fifteen  minutes,  the  specimen 
is  clarified  by  oil  of  cloves  and  immediately  mounted  in  dammar 
varnish  or  balsam  dissolved  in  chloroform.  The  distortion  caused 
by  absolute  alcohol  is  avoided,  and  the  objects  are  rendered 
sufficiently  transparent. 

Logwood  Staining  Fluid.  —  Ilajinatoxylin  is  preferred  to  car- 
mine as  a  means  of  staining  tissues,  by  some  microscopists.  Dr. 
J.  W.  S.  Arnold  prepares  the  solution  by  rubbing  together  in  a 
mortar  one  part  of  common  logwood  extract  and  three  parts  (by 
measure)  of  pulverized  alum,  and  afterwards  gradually  adding 
enough  water  to  dissolve  only  a  part  of  the  powder.  'J'he  satu- 
rated solution  thus  formed  should  be  of  a  dark  violet  color.  If 
too  red,  more  alum  must  be  added.  After  standing  several  daj^s 
it  is  to  be  filtered  and  diluted  by  one- fourth  its  bulk  of  seventy- 
five  per  cent,  alcohol. 

FuN(ii  IN  Drinking  Water.  —  Prof.  James  Law  found  fungi  in 
the  blood  and  in  the  milk  of  cows  who  drank  water  abounding  in 
diatoms  and  spores.  The  health  of  the  cattle  was  manifestly  im- 
paired. Only  a  part  of  the  cows  drinking  the  water  were  suscep- 
tible to  its  effect,  and  they  recovered  after  a  change  of  water  and 
the  use  of  bisulphate  of  soda.  The  organisms  observed  are  figured 
in  ''  The  Lens." 
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Structure  of  Podura  Scales.  —  Dr.  J.  AV.  S.  AmoM  has  suc- 
ceeded in  throwing  off,  by  means  of  the  electric  in<hiction  spark, 
some  of  the  '*  spines  '*  of  the  familiar  test  scale  of  "  I'odiira.** 
Preparatory  to  this  experiment  the  scales  are  rendered  brittle  by 
drying  in  an  oven.  The  detached  spines  arc  easily  beaded  by  uni- 
lateral light. 

Dry  Rot. — Thomas  Taylor,  of  AVashington,  D.  C,  found 
microscopic  fungi  upon  the  leaves  of  a  book  which  was  gradually 
perishing  by  dr}'  rot.  After  treatment  b\'  a  strong  solution  of 
carbolic  acid,  no  further  injury  occurred. 

NOTES. 

Captain  Scammon  announces  the  speedy  publication  by  sub- 
scription of  a  new  work  on  the  "  Cetaceans  and  other  Marine 
Animals  of  CiUifornia."  The  plates  are  to  be  full  and  finely 
executed.     Professor  Agassiz  commends  it  as  follows. 

San  Francisco,  October  1,  1^72. 

3/v  Dear  Sir:  I  have  been  delighted  to  look  over  the  engrav- 
ings of  the  cetaceans  and  other  marine  mammals  of  the  West 
Coast  of  North  America,  to  illustrate  your  work  upon  their  natu- 
ral iiistory,  because  it  is  tiie  first  time  I  have  seen  the  whale 
properly  exhibited  on  paper. 

Your  [)ractical  knowledge  of  these  animals,  and  the  faithfulness 
of  di'tail  and  excellence  of  the  representations,  will  make  the  work 
standard  ;  and  it  will  give  nie  the  greatest  pleasure  to  do  every- 
thing in  my  power  to  obtain  subscribers  for  you  in  the  Atlantic 
States  and  in  P>urope. 

With  the  deepest  interest  in  your  labors,  believe  me 

Very  sincerely  yours,  L.  Agassiz. 

To  Capt.  C.  M.  Scammon,  C  S,  Iiecenue  Marine^  *S'«h  Frun- 
CISCO,  California, 

We  arc  able  to  announce  that  the  work  will  be  published  by  the 
Naturalists' Agency,  an<l  that  we  are  ready  to  receive  subscriptioiw 
at  this  ollice  and  shall  soon  be  able  to  sjive  further  information. 

Wk  have  to  record  the  death,  after  a  short  illness,  of  Andreas  S. 
Oersted,  Professor  of  Botany  in  the  University  of  Copenhagen, 
which  occurred  on  September  od.  He  was  born  on  Ji\ne  21st. 
1^H'»,  and  his  earlier  studies  were  directed  to  zoology  ;  in  \^W  he 
obtained  the  gold  medal  of  the  university  for  a  thesis  on  the  Danish 
Annelids.     During  the  years  184G-48,  Oersted  travelled  in  Costa 
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Rica,  and  the  botanical  results  of  his  expedition  have  appeared  in 
numerous  papers  in  the  Transactions  of  the  Copenhagen  Natural 
History  Society,  and  in  a  series  of  memoirs  on  different  natural 
orders,  in  conjunction  with  Bentham,  Berg,  Griesbach,  and  Plan- 
chon.  In  1863  was  commenced  "L'Ameriquc  Centrale"  which 
contains  descriptions  and  figures  of  new  tropical  American  plants. 
Oersted's  researches  in  fungi  were  important,  especially  his  dem- 
onstration that  Roestelia  is  but  a  dimorphic  condition  of  Podisoma, 
and  his  investigations  into  the  organs  of  reproduction  in  Agaricus. 
He  was  appointed  Professor  in  1860. — Journal  of  Botany, 

A  RARE  opportunity  is  offered  for  those  who  want  a  collection 
of  Californian  Coleoptera,  and  insects  of  other  orders.  Mr.  G.  R. 
Crotch,  late  assistant  librarian  at  Cambridge  University,  England, 
l)roposes  to  spend  about  a  year  on  the  Californian  coast,  going  as 
far  south  as  Guaymas,  and  then  up  to  Vancouver  Island.  Mr. 
Crotch  will  make  a  specialty  of  Coleoptera,  which  will  be  named 
by  Dr.  Leconte,  and  made  up  into  sets  at  ten  dollars  per  one 
hundred  species,  two  specimens  being  given  whenever  practicable. 
He  is  willing  to  collect  other  orders  if  wanted. 

We  take  pleasure  in  drawing  attention  to  the  Essex  Institute 
course  of  eight  lectures  entitled  "Eight  evenings  with  the  Micro- 
scope," now  in  course  of  delivery  in  Salem,  by  Rev.  E.  C.  Holies. 
The  subjects  are  "With  the  Microscope  Maker,**  "In  the  Labora- 
tory." "In  the  Garden,"  "In  the  Forest,"  By  the  Poudside  and 
Seaside,"  "Among  the  Insects,"  ''  With  the  Zoologist,"  "  With  the 
Polariscope  and  Spectroscope."  These  subjects  are  most  clearly, 
pleasantly  and  ably  handled  by  the  lecturer.  The  illustrations 
enlarged  by  the  microscope  and  thrown  upon  a  screen  twent3'-five 
feet  in  diameter,  by  aid  of  two  powerful  calcium  lanterns,  are 
simpW  splendid,  and  we  doubt  if  more  finely  illustrated  lectures 
for  a  popular  audience  have  ever  before  been  presented  in  this  or 
an}'  other  country. 

A  NEW  society  has  been  organized  in  Sacramento,  California, 
under  the  name  of  the  "Agassiz  Institute,"  with  the  following 
oflicers  :  —  Dr.  T.  M.  Logan,  President ;  F.  ¥,,  Potter,  Recording 
Secretary ;  Rev.  J.  H.  C.  Bonto,  Corresponding  Secretary.  We 
are  informed  that  the  new  society  has  been  formed  on  the  model 
of  the  Essex  Institute  of  Salem,  and  that  it  owes  its  birth  in  great 
part  to  the  recent  visit  of  Pi'of.  Agassiz,  after  whom  it  is  named. 
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[Our  stock  of  paper  made  fur  the  Naturalist  was  stoi^d  in  Boston,  an<1  was  <le- 
stroyed  in  the  fire.  As  it  would  bo  several  weeks  before  we  cotild  have  paper  made  to 
match  wo  are  obliged  to  use  a  difTercnt  quality  for  these  last  tiirrature!!'  of  the  volume. 

—  Ens.] 
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imlatii  ln'i'lli',  ilJ.  n'*.|. 
(.:<»in;M)«ilie,  t;;e(^gr:ii>iii('al  ilir>tribiilioii  ol', 

:;t:i. 
(;uimI-.  CTI. 

•  li'i'P  >v:\.  21 .'."». 
C'triMHi'lf-.,  pa-'ii^o  »»f.  tlirouirh  llir.  WIjhuI- 

(j»ii(th'>»  FlvralcInT.  occurrciiri'  of,  in  tiiL- 

rmfi'.|  >l  it.'>».  \'M. 
(..ri<k«-l  of  til,.  \Vyainl.»tt  •  Lave,  111. 
(•riiii»i«U.  ::ni:nti«*»  nt".  .'t<»"». 
CiM-ifi.  T.  i:..  ihMlh  .>l".  :;i!t. 
rry-t  illim*  lonn-  in  k'""'."'. 'm;!». 
rryVt  illi/.alioii  nt'iiK'tal-*  by  »'li'«'tricily,  l.v<. 
Cintkiio.  viuin;r.  Ii'i1»it««  i»r,  ."'{I'lS. 
<  iirJi'-.  .Nl.  A..  nnli«M.'  of  -Icatli  uf,  \V\. 
Cyiioniyf  ItKlnvirianiis.  |K. 

Diiiia.  li'>ni»r  <"«infcri(Mi  <»n.*2."i2, 

hin-'Ux  Ar«:hi|»i»u*.  duration  ^f  life  of,  2;J7. 

Darwiiii-iiii  anil  lii^li>lo^_\ ,  li^T. 

I)('i';»  ^ira  imumI*..  2'.!."i. 

Umlirin;,"*.  I. 

r\|ili»rali<ui.-.  .V»*. 

Iiri'.:i7:j. 
I><»pr,  Alhiiio.  77:5. 
I>i>|iaitiiunt  «»l    airriiMilinro.    di'»niis-al    of 

tlit>  1 1  to  Ii<>tanl'<l  iif.  :>!!. 
M» -mid-,  •i^r*. 

Dianimi'l  |Mi=nl"»,  vrrindinp:  of.  isii. 
Ihatoni  li-iax.  lil. 
rii;itoiiiic«'a',  ■'•H. 
hi.iJ  iiii-.  <'li'aMin;r,  l*<s. 

-rrni-tmv  of.  r»00. 

«^inily(ir.  Ml. 

Vfiri'lalili*  natnro  of,  OSl.. 
I>milil.*  n.iwtM>.  4-'7.  4-".«. 
l>raK"ri  KMc-,  early  p-ta^ro:'  of,  'JJO. 

in  iln-iinif  of  SI.  Lawn-nce,  171. 
F)rv  rot.  7vJ. 

K-'rniiorliyiii'ii-  iri^ras.  tin. 
Ki>l.  lii-w  i'Mtozoon  from.  i\'t. 

^ln.•■■io-  <tf.  111*. 
FrN  in  |»;-|c.  ;t75. 
K.rir<.  !•  nlial  ik'\olai»ni('nt  of,  ^vithout  f»?r- 

lil</.alioii.  I7:i. 
Kl  .li'i.±»7. 


,  Ki-ln'-  a-  -ii'-;rf  -ri  -.  I'. 

to-»il  fi'ini  tli«' <  li'ta' •■"1!-   *t:  I 

Kan-..  -.  Jr.*. 
how  ri>  i-dlN'i-t  tlifiii.  (■:  '  .  ]\\ 
|»t'«'nrra;"  i-iili.r;iji.in  m.  J  .7,  '-;7. 
i'i*-|iir:iri«in  of.  .J.^'*. 
Klalhfail  lu'lian-.  I7'.L 
I-'lax  an»l  licm|>.  iHut-  of.  H7. 
I-iU'-  aii<l  coiita;.'!'!!!-!  ili-iM-i'-.  *'M. 
;  Flower,  <l«»iil»]i'.  -I'-f.}. 
blo\\«T-.  .\l|iin»*,  iN ;. 
Fltra  antl  tanna  "f  I  In'  .\/iHV-.  17<'' 
Fi>'-.-il  |.liiil-.  "if  <"aiiaila.  '.O. 
_  F.»--il'..  arlilli-i.il,  .;"•■•. 
'  F.i~-i|~,  nt'W  from  Hm'  U'i".|.  l!'."i 
Fri'iirli   A.--orialiiiii    fi»r    .\il\aii<  rm-    . 
I     .Ni'iinrj*.  712. 
!  Fnc*h>ia.  1«;7. 

I  Fnn^i.  all*'rn:ition-  orL't'iinati'in-  ii;.  I 
roloriiij;  niani-r  of.  o'll. 
ill  ilrinkin.u''  watrr.  7*1. 
new.  li:». 

tJall-li'U-i'  of  tlif  urafu'.  .'j  52. 
(icni'ra  riautariiin,  <!■:':. 
(ii'iicratioii.  >.]iiiiitaiti-(»n-,  .'•70. 
!»;i'oln;ry  of  Aiinl'lnrck  I-laml.  .M".  •"-11 
(Ji-nn-.' vitality  of,  al  lilL'lili'nipfialMn- 
fiililion.s  l»l'i(l(li'i-\vort.  j.iii'  t1oi\«T'ii.;<<: 
(ilarial  a<'ticMi  in  Fni-v'ia anil  Pata^oi.i.i 

plKMionii'iioii.  :t72. 
<t]a«'ii'r.-  iiitlu*  Ko«-Ly  Moniitain",  ::io. 

orijfinof.  117. 
(•lani'i'liinn   fcrrn>:iniMini,  nt'W    to   I'l 

stair.-.  ;;7c). 
lilyrrrini'  in  inirrOMNijiy,  242. 
<iolil-liiii'hr-.  .*»<). 
<;ra|'i'-Ii';il  irall-lou-r.  .'i:;2. 
*.trapt-viiR'-,  laii-fof  il»;it'iii»rafi»ii  ;■ 
.V.2.1.22. 
of  llir  t'liiti'il  ""I  :fr-,  .■•:;.» 
Gray.  (•.  I!.,  ntitiri'  itf  i|i*ath  o|.  ||<i. 
<ira\  and  Tont'x's  Trak?'. 
«;n-.';t  Ank.  :5'S." 
i;rf\i11ra.(M{f;. 
iironia-  ni;;rilMlM-i!>.  7. 
(in  mo.  iiri^in  of,  :i7.'>. 
(inlf  of  St.  I.awrfiK-c*.  dri'd^rinff't  in.  1' 

llarporliviK'ltn*,  no^t,  v^gi^  an<i   li!>'f 

haliit.-iof.  :i7i». 
IFa-^k»r  Kvpeilitjiin.  <«.  'M'X  :i.«»2.  .Vi>. .",: 
Ili'U'niiini  lonuifolinin,  -I**!. 
ll«'lminlho|iliaiJra  Lu<*ia-,  iio^t  a\u\  vj:^ 

l!i:<. 
n(Miiir>iainiil]n>t  oT  (\imlrnn.  .li?.*. 
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ltiteru8  t^altimore,  note  of,  234. 

Immersion  illumination,  528. 

Impaticns,  structure  of  closed  flowers  of, 

India,  familiar  birds  of.  4(>0. 

Indian  implements  of  New  Jersey,  144. 

relic.  01H>. 
lodiausi,  Hlackfeet.  worship  of,  183. 
Flathead.  179. 
of  New  Jer«ey,  144. 
Infusoria,  new  K^oup  of,  123. 
Infti'^orial  life,  374. 
Intiect:},  centre  of  gravity  in,  306. 
circulation  in.  itS. 
fossil  tVom  Rocky  Mountains, 
mimicry  in  the  colorH  of,  388. 
n(»\ioud  and  beneilcial  of  Mid^ouri, 

origin  of,  174. 
primitive  foi-ms  of,  191. 
Irrigation  and  flora  of  the  Plains,  7(1. 

Jaculus  nudsoniuH,  330. 

Jumpin;r  5Iouse,  hibeniation  of,  330. 

Juniperus  occidentalis,  428. 

Kansafl,  birds  of,  2<3,  350,  765. 
Kansas  birds.  lf.->t  of,  482. 
King-crab,  afliuitics  of,  191,  235. 
Kingbird,  7«J>. 
Koleops  Anguilla,  (51. 

Lake  Mifdiigan.  marine  Crustacea  in,  773. 

Lake  Village,  313. 

Lampreys,  young  of,  6. 

Land  shells  from  the  coal  measures,  696. 

Leaves,  breathing  pores  of,  129. 

Lectures  with  aid  (»f  microscope,  783. 

Leeches.  American,  2:18. 

Lemna  i>olyrrhiza,  636. 

Lens,  the,  231. 

Lenses,  angular  aperture  of,  59. 

power  of.  119. 
Lepido])tera.  partheuogenesis  among,  308. 
LepidopterouH  scales,  186. 
Lepns  aquaticus,  771. 
Leucocytes,  317,  5<>9. 
Lilier,  curious  varieties  of,  185. 
Little  Auk,  49. 
Linuilus  poly])hemu8,  2.S5. 
Living*<tone,  511. 
Logwood  staining  fluid,  781. 
Loxolophodon  semicinctus,  251. 
Lucifuga  dentatus,  9. 

subterraneus.  9. 
Lyon,  S.  S.,  notice  of  death  of,  505. 

MRgiiif>'ing  power,  method  of  examining, 

137. 
Mammoth  Cave,  animals  of,  551. 
blind  flnhes  of.  6. 
description   of  new    spe- 
cies IVom,  421. 
Man,  antiquity  of,  in  America,  776. 
antiquity  of,  in  France,  702. 
fuHsil,  in  l^ance,  373. 
past,  present  and  future.  080. 
Marine  Crustacea  from  Lake  Michigan,  773. 

zoology,  laboratory  f(U\,V2. 
Marmot,  singing  Marj'land.  365. 
Massachusetts.  topograi>hicHl  atlas  of,  163. 
Mastodon  of  Chautauqua,  178. 
Melanism.  173.  310. 
Melanura  limi.  14. 
Mergulus  alle  L..  49. 
Metalophodon,  armed,  774. 


Miasm,  nature  of,  374. 

Micro-chemistry,  gases  and  vapors  in,  184. 

Microlcpidoptera,  432. 

directions  for  collecting, 
275. 
Micro-pantograph,  779. 
Microphotography,  184. 
Microscope,  angular  aperture,  315. 

angular    aperture,    measure- 
ment of,  442. 
angular  aperture  of  the  eye, 

angular    aperture    of  objec- 
tives, 564. 
bichromatic  visiim,  499. 
binocuiar.doubleerecting.639. 
binocular,  a  new  ere<tting  ar- 
rangement   esi>e<'iallv    de- 
signed for  use  with.  30. 
cells  for  mounting  objects,  497. 
erector,  ()2. 

improved  apparatus  for  draw- 
ing with.  62. 
in  tlie  lecture  room,  314. 
•         lectures  on, 783. 

lenses,  dry  or  immersion,  563. 
life  slide  for.  705. 
light  corrector.  Collins',  442. 
Maltwood  Finder  for,  245. 
misnaming  of  objectives,  602. 
new  erecting  aiTaugement,240. 
new  erecting  prism,  4.'i9. 
nomenclature    of  objectives, 

504. 
objectives.,  advancing  defini- 
tion of,  777. 
single  front.  .^MK). 
oblique  illumination, 241. 
0))aque     illumination    under 

high  uowers,  441. 
paraboloid  as  an  immersion 

instrument  498. 
photo-merhanical  printing,778. 
resolution  of  Nobeit's  band, 

777. 
spring  clips,  new  arrangement 

of.  499. 
StephensonV  i)inocular,  441. 
submersion,  779. 
Microscopes,  students*.  321. 
Microscopic  objects,  classification  of,  703. 

world,  views  of.  ;W2. 
Microscopical  manipulations,  187. 

objectives  and  oculars,  uni- 
formity of  nomenclature 
•  in  regard  to,  136. 

structure    of   the    wax    or 
bloom  of  plants.  188. 
Microscopv  at  the  American  Medical  Asso- 
ciation. .500. 
Micro-spectroscr»pe,  (J2. 
Milvulus  forficatus,  3<i7. 
Mimicry  in  plants,  2.(3. 

in  the  colors  of  insects,  388. 
Minute  organisms,  structure  of,  123. 
Monads,  2HU. 

Monkeys,  intelligence  in.  .371. 
Monochromatic  sunlight,  706. 

as  an  aidtohiirh- 
power     defini- 
tion, 451. 
Moosewooil  fibre,  487. 
Moths  of  North  America,  illustrations  of, 

7r>*2. 
Mound-builders,  peculiarities  in  the  crania 

of.  7.38. 
Mountains  of  Colorado,  65. 
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Mounting  tii^saes  in  bnlsum,  781. 

(lauiniur  vamisli,  781. 
Murl-flsli  of  Mammoth  Cnve,  13. 
Mulvdcer,  Bpikc-liom.  (M)2. 
Blultiplying  Hi>e(*ion,  :un. 
MyriopoflH.  embryology  of,  708. 
Blyxine,  eyo  of,  6. 

Kapler.  Koological  station  at,  080. 

NardoHmia  ))alniata,  2."^. 

Natuml  History  in  Harvard  XTniver8ity,378. 

Ie<tturoA  to  toaciiern,  (U. 

of  Fort  Macon.  rtUl. 

of  tlie  V'allevof  Qnito,G50. 
Xervos,  distribution  and  artion  of.  'lOa. 
New  Kntfl.'tnd  glacier,  origin  of.  117. 
New  .Jerhey,  Stone  Age  in,  141,  IW). 

IndiauH.  144. 
New  York  Central  Park  Museum,  639. 
Northern  Shrike,  2:{6. 
Norwegian  zoology,  37. 
Nyctale,  characters  of,  284. 

Oaks  of  the  Rocky  Mountains.  427. 
Obione  Suckleyana  ft-om  ColoradoM87. 
Ol)Ject  teaching  in  microscopy.  213. 
Objectives,  nomenclature  of,  376. 
Octopus.  772. 

Oersted.  Andreas  S..  notice  of  death  of,  782. 
Ohio,  geological  survey  of.  289. 
Oil-bearing  lU'gion  of  tiie  Punjaub,  246. 
OpoKsuui.  habits  of.  XV>. 
Optica)  exi»eriment,  71W. 
Orca,  babil.t  of.  474. 
Orconectes  inermii*.  410.  410,  495. 


pellucidu'4,  419. 
llec.t 


Oregon,  collection  of  idants  fVora,  167. 
Organic  ]>hysic8.  247.  2.'S1. 

vigor  and  sex,  relation  between, 
747. 
Organisms  in  Croton  water,  mm. 

Chicago  hydrant  water.  4 13. 
Origin  of  f»pecieH,  3<»7. 
Oriole,  orchard.  In  South  Carolina.  49. 
Ornithological  Catalogue  of  lioston   Nat- 
ural Hibtorv  Society,  472, 
54.">. 
notes  ft-oni  the  West,  26'{. 

342,  .194. 
^egl^ter.  '.V\0. 
w«>rks.  47H. 
Tliesauruf'.  549. 
Ornithology,  two  late  pajiern  on.  16.'5. 
OruitluK*«aurians,  2.')!. 
Ornlthotouiy,  »Wl. 
O.stracod«8,* recent  British,  38.   * 
Owl,  American  White- fronted,  relation -^hi]) 

of.  28:j. 
Oxycedri  Americanum,  lfi<J. 
Ozone,  formation  of,  by  flowers,  428. 

Paraflln  lamps,  camidior  in,  706. 

Parai^ite  of  blind  flsh.  29. 

Parasitic    plant  of  the  mistletoe   familv. 

16«. 
Parthenogcne!»ls.  229. 

Pas^ierculus.  new  species  of,  from  Eastern 
Massachu-iCtls,  <KJ7. 
nrlucepr*.  <;37. 
Peabody  Academy  of  Scicnce.renoit  <»f,701. 
Penguins   in   the   Museum  of  llie   Ho>ton 

Society  of  Natural  lli.-torj*,  catal(»gue  of. 

472.  .')4.^. 
Peroguatns  fasclatu*.  .369. 
Perry,  .F.  IJ.,  death  of.  710. 
Petndeum,  early  knowledge  of.  (liiS. 
Petromyzon,  eye  of,  6. 


Phalanguim  and  Chelifer,  cmliryologv  of. 
7«7. 

Pine,  gray.  cla'^siflcatifMi  of.  «>i| . 

PhosphMte  beds  of  .South  Ctridma.  Vi. 

Ph(>t(»graphic  micrometer  an. I  gouinuieli'i, 
120. 

Photographing  in   black-groinid  illumina- 
nation,  18H. 

Photo-mec|i:inical  printing,  .Vii. 

Photo-micrographs,  3is. 

Phrixis  Umgipes.  422. 

Plains,  irrigation  and  flora  of.  76. 

Plant-cr\ht:Uf»,214. 
driers.  107. 

Plants,  acclinuitization  of.  .Vd. 

effect-*  of  extraordinary  sea -on  b  on 

the  distribution  of.tMl. 
law  of  angular  divergence  in,  0*2. 
mimicry  in.2:t:<. 
rare,  new  station s  of,  3«i2. 

Plesiosaunis.  food  of,  4:19. 

Plummet^,  (ill. 

Podnra  scales,  413. 

structure  «if.  782. 

Pu'clUa..vn. 

Polar  Ucglon,  recent  explorations  of,  ."iTo. 

Pol.'irization  of  light,  Kit*. 

Pollen,  exuberance  of,  426. 

Polype,  fri'sh  water.  707. 

PolVzoa.  ft-esh  water,  preservation  of,  l^rt. 

Poiid  life.  2i». 

Potatoes  aliove  ground,  45. 

Prairie  Dog.  46. 

Prairies,  nqueous  phenomena  of,  I3r>. 

Prizes  offered  by  the  Kuyal    I>ant>h   *««»- 
ciety.  .VKi. 

Proboscidian^  of  the  American  ei"H-eiH*.7T  J. 

l*n>topl'isinic  life.  6'i. 

Punjaub  Oil  Uegitm.  ge<dogy  of.  250. 

Pure  wat<'r.  121. 

Pvthonomorpha  of  the  cretaceou-  of  Kan- 
sas. 246. 

Qiiedins  spehcns,  421. 

Qucrcu-*.  var.  (tunnissiuiil.  427. 

(^uito,  Natural  Ilist«>ry  of  llie  Valley  of.  »L.'iO. 

H.'iilway  <lnst,  121. 

Uana  plpicns,  nutc  of,  2^U. 

Haphidt'-i.  244. 

Kat.  gre^'^ari^m-'.  of  Texas.  4>*7. 

pouched,  'MWk 
Riittlesnake.  mur-ic  of.  .'ilO. 

rattle  «)f.  41H).693. 
use  <)f  the  rattle  «»f.  2  « 
and  natural  selection,  -'ii. 
Reilhrodon  Carolinen-i«*.  772. 
lU>)ilile.  new  fos.-il  iVoui  Kau-a-.  217. 
Kei»tilesft*om  the  carboinler<»u*o!  Ohio,  t  '■ 

vitalily  of.  4id. 
Ke^pirntion  in  aliranchiate  worms.  211. 
Hhi/opods.  conjugation  in,  ISS.* 
Kobin.  Albino,  47. 

instinct  or  i-eason  in.  .Vi. 
I{<»cky  Mountains,  climate  of.  70. 

los.-il  inject-  of,  iUVt. 
geology  of.  ♦l'*. 
glaeiers  in,  3lu. 
peaks  of.  7'W. 

Salmon.  propagati<m  of,  170. 
Snlmonitfa*.  naturalizntiou  of.  :iOS. 
Salt  Lake  crusUu-ean.  771. 

Valley,  binls  of,  .T.>1. 
.Scalping  in  India.  118. 
Scientinc  re  -onl,  Il-irpers'.  471. 
Scissor-tail  Flycatcher  In  New  Jorpey,  3i;7. 
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Seasons,  effects  of,  on  the  distribution  of 
nniraals  and  plants,  071. 

Seaweed  new  to  oar  coast,  767. 

Seeds  as  projectiles,  6t)ft. 

dispersion  of,  by  the  wind.  231. 
ana  pollens.  sui>erabundanceof,  104. 

Sensitive  plant,  influence  of  yreen  light 
on,  106. 

Sequoia  and  its  history,  577. 

Serpents,  warmed  by  a  lizanl,  168. 

Setophaga  picta,   occurrence   of,   in  Ari- 
zona, «6. 

Shell  heaps  and  mounds,  3t»3. 

Shells,  Aingous  gnrowth  in,  776. 

Sigmodon  Berlandicrii,  467. 

Silurida;.  eyes  of,  7. 

Silver,  arborescent,  375. 

Siuflring  Mice.  309. 

Smithsonian  exchanges,  190. 

Snake,  curious  habits  of.  300. 

vibration  of  the  tall  of,  804. 

Snapping  Turtle,  embryo  of,  806. 

Soap,  bone  dust  in,  707. 

South  America,  zoological  barriers  of.  690. 

Spiders  of  the  Wyandotte  Cave,  414. 
flying.  168. 

Spike-horn  Mnledeer,  434. 60S. 

Spirohtrephon  cavemarum.  414. 

Sponges,  reproduction  of.  707. 
spicules  of.  709. 

Spores,  dispersion  of.  168. 

Staining  and  cutting  leaves,  187. 

Sterna  Forsteril,  638. 

Stimpson,  Wm..  in  memoriam,  fi05. 
notice  of  the  death  of.  445. 

Stomata  of  leaves,  129. 

Stone  Age  in  New  Jersey,  144,  190. 

Students'  Microscopes,  321. 823.  326. 

Sturgeon,  repi-oduction  of,  176. 

Stygicola,  9. 

dentatus,  10. 

Stygobromas  vitrens,  413,  422. 

Sunlight,  monochromatic,  706. 

Swamp  Rabbit,  771. 

Swiss  Association  of  Natoraliits,  712. 

Synoplotherium,  696. 

Taconlc,  true  use  of  the  term,  197. 
Tapirus  pinchaque,  skeleton  of,  256. 
Tea  and  coffee,  adulteration  of,  61. 
Temperatnre,  cbanse  of.  In  water  contain- 
ing recently  fertilized  shad  eggs,  492. 
Testudinata,  new  fossil,  261. 
Texas  fleld  mooe*,  772. 


Thalasseiis  Havelli,  688. 

Thread  Witrro,  found  in  the  brain  of  the 

snake  bird,  M]0. 
Tissues,  cutting  and  staining,  61. 

preservation  and  preparation  of, 
315. 
Tooth,  nerve  of.  .Wl . 
Tornaria,  the  young  stage  of  Balanoglos- 

su8,636. 
Torrey  and  Gray*H  Peaks,  709. 
Trees,  size  of,  602. 

and  rain,  766. 
Trivia  Californica.  732. 

Europspa.  733. 
Tropic  Binls.  habits  of,  557. 
Trout  and  Salmon,  activity  of,  369. 
Ttilip  trees  destroyed  by  Bark  Lice.  51. 
TyplilichthyH  siil>terraneas,  13. 
Tyrannus  melanoholicus,  498. 

Umbia,  14. 

Undulina  ranarum.  123. 
Ungulates,  new  genus  of,  438. 
Urns,  ancient,  in  Brazil,  607. 
Utricularia  gibba,  106. 
Uvella,  286. 

Vegetable  and  anlnuil  life,   development 
of  317. 
parasites  as  causes  of  disease, 
422. 
Vegetation,  eruption    of  Vesuvius,   efliect 
on.  5^1. 
of  the  Wabash  Valley,  668, 724. 
and  Potassa.  249. 
Vitality  as  afllected  by  temperature,  187. 

and  sex,  692. 
Vitis,  species  of.  in  the  United  States,  689. 
Viviparous  minnows,  661. 

Wabash  Valley,  notes  on   the  Tegetation 

of.  668,  724. 
Walker  Prize  for  1873, 447. 
Wheel  Animalcules,  multiplication  of,  706. 
Wyandotte  Cave,  description  of  new  spe- 
cies fkx>m,  419. 
life  in,  80. 
and  its  f»una,  406. 
Wyoming  Coal,  669. 

Tucca,  fertilization  of  by  a  moth,  766. 

Zonites  cellarius,  new  locality  for,  494. 
Zoological  nomenclature,  436. 
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